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Wyandotte Plant Holds pl to « 0.2 
With Micromax Recording Controller 


Faced with the problem of reducing the pH of feedwater from 10.1 
to 7.9, Wyandotte Chemicals, Inc., use an L&N Micromax automatic 
Recording Controller to do the job. “The pH is reduced — and held within 
a band only =-0.2 wide. 


ACID TANK 
{Hz SO4) 


The pH of the raw water, from the Detroit River, is 7.5. The water 
treating cycle begins with a lime soda softening, then phosphate softening, 
after which the water is deaerated and filtered. Following filtration, the 
pH! measures 10.1. ‘Vo reduce it to 7.9, sulfuric acid is added by means 
of the Micromax Electric Control valve, shown at the right. Finished water, 
when measured at the end of the treating process, is within =-0.2 of the 
ideal. Valuable man hours are saved that would be expended in a manual 
method of control, and waste of acid is eliminated. “The Micromax Con- 
troller also supplies a continuous graphical record, on a chart almost ten 
inches wide. It is large and bold enough to be read quickly and accurately 
by any workman, 


Corrosion worries don’t exist. “The closeness of control at the desired 
pH value prevents corrosion of piping and simplifies the handling of other 
factors which are influenced by the pH of the feedwater. 


Further details of L&N Micromax automatic pH Recording Controllers 
are available in Catalog N-96(1), which will be s “ques fy : ‘ 

le in Catalog 96(1), which will be sent on request. If you a ny 
have a specific pH problem in mind, and will outline it, an L&N engineer sulfuric acid. 
will be glad to send further information. 
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Micromax pH Control, feedwater plant, Wyandotte Chemicals, Inc., Wyandotte, Mich. Right, , oo 3 
typical pH chart of finished water in a holding tank. ; | 
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ODERNIZING the coal handling sys- With the Bulk-Flo conveyor-elevator, 


tem of the Atlantic Wire Co. boiler the coal storage pit is outside the boiler 
room not only made it more efficient and 


more nearly automatic, but solved the 
problem of providing better working condi- 
tions as well. 


With the previous method, coal was de- 
livered to the 170 HP boilers by means of -operated undercut gate 


an overhead monorail electric hoist system, to regulate discharge to stoker hopper. The 
with hand propelled trolley equipped with weigh larry also has an electric vibrator to 
380 Ib. capacity bucket. This resulted in Prevent wet coal from sticking to the inside 
considerable dust and the necessity for walls. Link-Belt is prepared to help you 
manual labor. solve similar problems. Send for Catalogs. 


room wall. Slide gates in the wall lower 
the coal to the horizontal section of the 
Bulk-Flo. The vertical section delivers the 
coal to a suspended weigh larry, equipped 


LINK-BELT COMPANY 


Chicago 8, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices in principal cities. 


At left: Vertical run of 
Link-Belt Bulk-Flo; boil- 
ers; and hand-propelled 
weigh larry. Below: Wall 
gates and chutes to hori- 
zontal run of Link-Belt 
L-path Bulk-Flo convey- 
or-elevator. 


Bulk-Flo combines in a single unit the func- 
tions of an elevator, a conveyor and feeder 
«+» »« With extreme flexibility of layout for 
coal and other flowable materials. 
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Radiant Boiler in an eastérn: central station— 
= capacity 900,000 Ib. steam per hr 


= 


Open-Pass Boiler in an eastern central-station — 
capacity 900,000 Ib. steam per hr. 


BUY WAR BONDS! 
xk 
BUY MORE THAN BEFORE 
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Stirling Boiler in a western manufacturing plant — 
capactiy 115,000 Ib. steam per hr. 


ts managements, engineers, and opernting per- 
sonnel of public utilities and industrial power 
plants throughout the nation, B&W too, says 
“WELL DONE” for another year of distinguished 
war-time achievement. 

Your accomplishment in meeting the increased 
war-urgent power demands for war production 
and civilian consumers, also added another out- 
standing chapter to past performance records of 
B&W Boilers. By providing a large part of your 
1944 steam requirements, B&W installa- 
tions—Radiant, Open-Pass, High-Head, 
and Integral-Furnace—continued to 
demonstrate their high availability for 
service, reliability, and economical per- 
formance under unprecedented operat- 
ing conditions. Along with these more 
recent B&W designs, Cross-Drum and 
Stirling boilers also upheld the impres- 
sive performance for which they have 
been so well known for decades. 

This proved ability of your B&W 
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Integral-Furnace Boiler in a mid-western steel plant 
—capacity 169,000 Ib. steam per hr. 


boilers to deliver large blocks of steam reliably 
and economically, even under adverse circum- 
stances, is a factor to keep in mind when boilers 
are needed for future replacements or expansion. 
It is an indication of how closely B&W designs 
are matched to the requirements of each job. It 
is a good reason why you will want to draw again 
on our long experience in designing, building, 
and applying steam-generating equipment—ex- 
perience which cannot be written into specifica- 
tions or shown on blue-prints, but which is 
inherent in every B&W Boiler. 
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COMPANY 
Electric Power Department 


RIDGWAY, PA. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


MAKERS OF: STEAM TURBINES * GENERATORS + MOTORS 
CONDENSERS * FEEDWATER HEATERS AND DEAERATORS 
STEAM JET EJECTORS + CENTRIFUGAL BLOWERS + TURBO- 
CHARGERS FOR DIESEL ENGINES + TUBE CLEANERS 
STRAINERS DESUPERHEATERS FILTERS 


@ Rotor pearing> rigidly prace? from | 

@ Roto’ carefully patience? aynamicallY and 
grarically— 
@ Rotor winding designe? for the service required 

Elliott giamond cage constructio® ysed where 

exception is needeo— 

gubstantiol roomy conduit pox— : 

constructio® minimizes windad® and magnetic 

noises \ 

controlled yentitation assures cool operation” \ 

New pulletia just pub- 
construction details- write- 
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Four years ago a large in- 
dustrial plant installed a Fos- 
ter Wheeler Bent Tube Steam 
Generator. Plant expansion 
recently necessitated addi- 
tional steam capacity and a 
duplicate boiler was ordered. 
Determining factors which in- 
fluenced this selection were 
the consistently low mainte- 
nance and high average 


yearly efficiency of the first 
unit. Efficiency for 1942 was 
82.8%*, and for 1943, 82.6%* 
when burning midwest coals 
at a continuous load of 175,000 


165 Broadway 


ORIGINAL UNIT EXCEEDED 
GUARANTEED EFFICIENCY AND MAINTAINED 
GUARANTEED CAPACITIES 


FOSTER WHEELER CORPORATION 


lb. of steam per hour, at 225 
psi, 515 deg. F. final steam 
temperature and 215 deg. F. 
feed water to unit. 


These Steam Generators 
are of the three drum, bent 
tube design and include com- 
pletely water-cooled furnaces, 
superheaters, economizers 
and are fired with spreader 
type stokers. 


*Design efficiency 83%. Cor- 
responding test efficiencies — 
approximate 84.5%. 


New York 6, New York 
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and the Automatic Control 
makes sure that all Soot 
Blowers operate in Proper 
Sequence and at the Right Speed 


Just push a button . . . that’s all you do to clean the 
entire boiler, superheater, economizer, and air heater 
(whether soot blower elements are fixed or retracting). 
All blowers then operate in proper sequence and at 
the correct blowing speed. No blower can be over- 
looked or incorrectly operated by a careless operator. 
This automatic operation entirely eliminates the need 
for an attendant. 


The program panel shown above controls both 
retracting and nonretracting blowers arranged in 
three groups; any desired number of groups can 
be had when system is designed. One “start” button 
controls all groups, but any group can be operated 
independently of other groups if desirable by 
simply throwing a switch on the panel 


can also be easily altered to suit changed conditions. 


Compressed air has a greater density than steam and 
therefore provides better cleaning. The air is dis- 
charged from permanently installed elements (see 
bottom of right-hand page) in a series of short puffs 
with substantial pauses between. Spreading the clean- 
ing cycle over a longer period of time eliminates stack 
discharge nuisance and permits use of a much smaller 
compressor. 


Diamond Automatic Sequential Air Soot Blowing Sys- 
tems have been in very successful central station use 
since 1940. For further information, write for Bulletin 
No. 956 which illustrates and describes an installation 

on a 900,000 Ib/hr boiler in a modern eastern 


Blowing sequence of the units in any group es central station. 
\ 
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DIAMOND SPECIALTY 
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AIR BLOWING 


Opens Drain and 
Main Steam Valves 


No. 4, 5, ete. 


5 Forgets to Operate Operates Blowers 


Blower No. 3 


NO FEED WATER MAKEUP — Using compressed air 
instead of steam as the cleaning medium, there is no 
condensate loss due to soot blowing. This is particu- 
larly important where makeup water is a problem. 


SAVES FUEL —Experience gained during several years’ 


operation on a number of installations indi- 


3 Operates Blower 4 Operates Long Retracting 
No. 1 Too Fast Blower No. 2 


Considerable Time 
of an Attendant is 


required to Operate 
Conventional Soot 
Blowers... 
THERE i$ NO 
Closes Main — ASSURANCE THE 
Steam Valve WORK WILLAL WAYS 


BE CORRECTLy 
DONE! 


1940 and one 900,000 Ib/hr and one 550,000 Ib/hr 
units installed in 1942 has proved the maintenance 
cost is unusually low. 


ELIMINATES PIPING INSULATION —When air is used 
for cleaning, the soot blower piping is not insulated. 


cates that automatic sequential air puff soot 
blowing uses only x to % of the energy from 
the coal pile that is needed for steam blowing. 


REDUCES MAINTENANCE—Experience on two 
900,000 Ib/hr boilers placed in operation in 


At right is the Diamond Air Puff Soot Blower having ~ 
element permanently installed inside the setting; various 
types of retracting soot blowers are also used in the 
Diamond Automatic Sequential Air Soot Blower System. 
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XPLAINING how the old 
map is being rolled up and 
a\new map is unrolling before 
§\. . . Field Marshal Jan Chris- 
stiaan Smuts, Prime Minister of 
oath Africa, went on to warn: 


‘We are living in a world 
here we are FORCED to a 
fundamental revision of old 
concepts. The old world that 
we knew has GONE and it 
will NOT RETURN!” 


Be thankful that to many fac- 
tory men here in America that 
conviction has already been ab- 
sorbed, because the urgency for 
production . . . the urgency for 
development...the urgency 
for redesign has made evident, 
throughout these critical supply 
months, the need for better 
concepts. 


By following old concepts in 
manufacture, the materiel flowed 
too little and too late and too 
ineffectively. 


Be thankful for the hundreds of 
new concepts that are now over- 
coming our peril. For example: 
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THE OLD MAP 


in the connection of a steam line. 
Requires threading of pipe ends, 
assembly with flanges, gasket and 
bolts. Is difficult to insulate. Joint 
requires maintenance. 


THE NEW MAP 


... the result of fundamental thinking 
with Arc Welding. Simply butt weld 
the pipe together with “Fleetweld”’ 
Electrode (mild steel). Joint is stream- 
lined . . . easy to insulate, and it is 
permanently leak-proof. Arc welding 
of the 10” and 6” steam lines shown 
above saved an average of about 55% 
in joint cost over flange connections. 


LOOK, MARSHAL SMUTS, how fundamental thinking 


is revising old concepts in the installation of piping: . 


VALUABLE INFORMATION 
on pipe welding is given in 
the ‘“‘Procedure Handbook 
of Arc Welding”’. 


Price $1.50, C.O.D. 


The Lincoln Engineer nearby will gladly help you revise old concepts with Arc Welding. 


THE LINCOLN ELECTRIC COMPANY, 
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1. Symmetrical Design. Any longitudinal section 
through the unit is the same as any other. Each has the 
same amount of furnace volume, the same evaporative 
surface, the same superheating surface. Each functions 
under similarly uniform conditions — same mass flow of 
gases at practically the same temperatures at any 
given point. Thus each carries the same amount of 
water and produces the same amount of steam. 


' 5. Adaptable in Application. The VU Unit may be 


fired by pulverized coal, oil, gas or any combination 
of these fuels. It is likewise readily adaptable to firing 
by any type of stoker. These units are suitable for 
widely varying requirements of load, pressure and 
temperature. Inclusion of an interbank or intertube 
superhéater, an air heater or economizer is easily 
accomplished as conditions require. 


ill 


2. Quality Steam. All of the most active steam pro- 
ducing tubes enter the drum above the normal water 
line (refer to illustration at the right) and discharge 
uniformly across its full length as shown above. This 
arrangement reduces turbulence to a minimum and 
permits effective utilization of the entire steam release 
space. Dry steam and a stabilized water level are thus 
assured even under adverse conditions. 


6. Steel Encased Setting. The unit setting of shaped . 


tile, refractory and 100% insulation are attractively 
finished by a permanent outer steel casing. This design, 
evolved from careful study and experiment, reduces 
to a minimum heat losses caused by radiation and air 
infiltration. It tends to eliminate hot spots and helps 
maintain a uniformly low surface temperature through- 
out the steel casing. Maintenance is negligible. 
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3. Standardized Construction. Painstaking refine- 
ment of detail is incorporated in each unit at a fraction 
of the original engineering cost. With standard parts 
and structural features, the merits of which are con- 
firmed by experience, manufacturing and erection 
costs are materially reduced. First cost reflects the econ- 
omy of standardized design and the buyer gains this 
benefit even before his VU Unit is placed in operation. 


i design and structural features illustrated 
and described on these pages are to a large 


degree responsible for the efficient combustion, con- 
sistent production of dry steam at all ratings, high 
thermal efficiency, reliable operation and low steam 
costs which have characterized the operation of the 
many VU Steam Generating Units now in service. 

To medium sized and smaller plants these features 
bring many of the advantages of C-E’s experience 
with high capacity, high pressure units plus the 
benefits of standardization. The VU Steam Gener- 


we 


4. Overhead Suspension. Complete freedom of ex- 
pansion in all directions is assured because all parts of 
the unit are suspended from the steel structure which 
provides the framework for the steel casing. This 
feature makes ample provision for the effects of tem- 
perature changes; it eliminates abnormal mechanical 
stresses on all pressure parts and explains to a large 
degree the freedom of the VU Unit from leaky joints. 


, ating Unit has an extremely broad range of application. 


It has been installed for capacities from 30,000 to 
300,000 lb of steam per hr and for virtually all condi- 
tions of pressure and temperature. There are many VU 
installations fired with pulverized coal, oil, gas and 
combinations of these fuels; also many with stokers. 

Compare its features with those of any similar equip- 
ment on the market. Evaluate them point for point. 
Then you will see why the VU Unit is so widely 
regarded as the best steam generator of its type 


offered by any manufacturer. A-848 


200 Madison Avenue New York 16, N. Y. 


CE PRODUCTS IMCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOMERS; ALSO SUPERNEATERS, ECONOMIZERS AND AIR BEATERS 


COMBUSTION 
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A group of G-E load-center unit substations, 
showing high-voltage lines entering in interlocked- 
armor cable and the outgoing low-voltage metal- 
enclosed bus runs. Each load-center unit has two 


incoming lines. 


Over the vast floor area of this windowless plant, 
power taps are close at hand for machines and light- 
ing panels. Metal-enclosed bus runs come up from 
unit substations directly below in the basement. 


“One-line diagram” of part of the power distribution 
circuit, showing the secondary-selective arrangement. 
Interconnection through sectionalizing breakers in 
the secondary provides an alternate supply in case of 
interruption in primary feeder or secondary trans- 


PREFERABLE TO HAVE 
A CIRCUIT BREAKER 


= SWITCHING 
ILITIES AN 
7500 KVA TRANS PROTECTION 


R 
4160 VOLTS 


‘idee 


INDOOR LOAD CENTERS vous 
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at a plant with a 
load-center power system 


Output has stayed high in this aircraft- individual breaker, consist of short, metal- 
engine plant, in spite of work changeovers enclosed bus runs, passing up through the 
! that reauise relocation of methine. ta floor and above the work area, with power 

many taps of Flamenolf cable to the machines. 

$e one three-month period, more than 2000 ; 

_ machines were shifted, but these machines Third, because metal-clad switchgear and 
\ never stood idle for lack of electric energy. unit substations were selected for the job. 
Why was full-voltage power so quickly A transformer section using Pyranol*, which 

Wl ¢ installed without vaults wherever the loads 
located? y has the plant management require them. G-E switchgear assures ade- 
such complete freedom in planning to- quate interrupting capacity. Increased loads 
morrow’s work flow and machine location? requiring more transformer capacity can be 


supplied with additional easily installed units. 


First, because when the plant was built, Before you settle on your plans for plant | 
power flow was put on a par with production _reconversion with respect to power supply, | 
flow. why not review the experience of plants that | 

Such advanced features of plant design as have adopted load-center distribution? G-E 

windowless, air-conditioned construction application engineers will be glad to give you 


could be adopted without misgivings—because 
the secondary-selective distribution system facts and figures for immediate or postwar 


gives unusual protection to power continuity. consideration. General Electric Company, 
It helps make a plant-wide blackout virtually Schenectady ie oe 
impossible. 


U.S. Pat. Off. 


*Trade-mark for General Electric's nonsludging. 
Second, because the distribution system is | insulating and cooling liquid that will not berm 


of the modern load-center type. : 


Individual G-E unit substations are located in 
the basement, for the most part directly below 
the load areas they serve. Primary power is 
distributed to these units at 4160 volts, each 
load-center substation having two incoming 
lines. Secondary circuits, each with its 


ap 
weit 


Write for this new booklet— 
‘‘Load-center Unit Substations” 
(GEA-3592) gives valuable in- 
formation on planning a fully 
modern power system, shows 
installation in many plants. 


At this outdoor substation, two G-E Close-up of G-E unit substation showing Indoor vertical-lift metal-clad 
7500-kva transformers step down Pyranol transformer and metal-enclosed, switchgear protects incoming lines 
the 33-kv incoming energy to 4160 drawout air circuit breakers. v and distribution feeders to the 
Volts. v load centers. 
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.. SERVING .OVER. 70 
BOILER HORSEPO 


0,000 . .. 
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STOKERS 


There is an “F & E’”’ Underfeed 
Stoker to meet your require- 
ments—whether they be 1000 lbs. 
of steam per hour or 40,000! 


See the “F & E”’ representative in 
your locality, your own consulting 
engineer or write manufacturer for 
information that tells WHY and 
HOW “F & E”’ Underfeed Stokers 


increase output of boilers, reduce. 


fuel bills, provide dependable 
operation, increase efficiency. 


THE ONLY STOKER 
WITH THIS COMBINATION OF ENGINEERED FEATURES FLY 
1-Choice of Electro-Hydraulic or Steam Ram Drive; 2-internal 
Timer Governor; 3-Sliding Bottom Retort; 4-Renewable Ram Case 


LLIDAY 
Liner; 5-Exterior Fuel Bed Adjuster; 6-High Efficiency Tuyeres - 


Established 1842 
& SARATOGA STREETS, BALTIMORE 2, MARYLAND 
Representatives in Principal Cities 
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NE OF THE MAIN CAUusES of bearing trouble is 
misalignment. For when pump and its driving 
motor are not correctly aligned, every revolution of 
the shaft throws tremendous extra load on all mov- 
ing parts within the pump’s closely fitted body — 
resulting in greatly accelerated wear, oftentimes in 
complete bearing failure. 


In an effort to eliminate the 
misalignment factor, A-C de- 
veloped, for many applications, 
the “Electrifugal” pump — in 
which both motor and pump 
impeller are mounted on one 
shaft and in one frame. This 
unit-design prevents shaft from 
getting out of line . . . mini- 
mizes possibility of excessive 
bearing wear. 


However, many pumps in use 
today are coupled to separate 
driving motors. In guarding 
against misalignment in this 
type pump, see that coupling 
flanges are perfectly aligned — 
and that they're kept that way! 


Regardless of whether your pumps are equipped 
with ball, roller or sleeve bearings, here are a few 
maintenance tips that can prove useful to you in 
getting longer life out of bearings: 


) Although too much oil won’t harm sleeve bearings, 
too much grease in anti-friction type bearings will 


Allis-Chalmers builds all 
types and variations of 


g9pm—heads to 2500 Ibs. 


{ PUMP TIPS FROM ALLIS-CHALMERS — ONE IN A SERIES | 


How make BEARINGS 
Last Longer... 


Allis-Chalmers “Electrifugal” Pumps are equip- 
ped with two large ball bearings which sup- 
port both the rotor and runner on one shaft. 


Pi Tune in the Boston Symphony, Blue Network, every Saturday at 8:30 pm, EWT. 


| 


promote friction and heat. Main job of grease in an- 
ti-friction bearings is to protect steel elements against 
corrosion, not friction. 


> No one rule on lubrication frequency fits all pump 
installations. So play safe: if anything, change lubri- 
cant before it’s too worn or too dirty. 


» Once a month, check bearing 
temperatures with a thermom- 
eter... not by hand. 


> In the case of sleeve bearings, 
measure bearings for wear every 
three months, replacing them if 
wear is excessive. Generally al- 
low two-thousandths of an inch 
clearance — plus one-thou- 
sandth of an inch for each inch 
of shaft journal diameter. 


> Every three months, drain lu- 
bricant, washing out oil wells 
and bearings with kerosene. In 
the case of sleeve bearings, check 
to see that oil rings are free to 
turn with the shaft. 


ready, send for Allis-Chalmers’ 
free “Handbook for Wartime Care of Centrifugal 
Pumps’. Applies to a// makes of pumps; contains 
no advertising. Contents include: valuable tables of 
friction losses; handy guide to locating trouble; war- 
time maintenance schedule. Address your request to 


ALLIS-CHALMERS Mc. Co., MILWAUKEE 1, WIs. 
A 1709 


Mixed 
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Many RotoStokers 


Successfully burn a wide range of coal. 


Handle widely fluctuating loads maintain 
uniform steam pressure. 


Permit high coal burning rates per square 
foot of grate area. 


Banking losses are low, due to the extremely 


thin fuel bed. 


Compact, simple design with no moving parts 
in the furnace. 


Heavily built for years of continual service. 


Detroit Stokers will increase the capacity and 
‘ reduce the cost of operation. Write for Bulletin 830. 


DETROIT STOKER COMPANY 
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DETROIT 
ver three-fourths of all the turbine ven 
of the Great Lakes fleet yse Detroit 
orders by leading boat Operators: 
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grate type) applied to a cross 
drum boiler for marine ap- 


— plication. Air for combustion 
= —— may be preheated. 


Fine particles of fuel are burned in suspen- 
* . sion and the coarse coal on the grates. OVER- 
» THROW ROTORS insures uniform fuel distribution. , 


JERAL MOTORS BUILDING © DETROIT 2, MICHIGAN 


t Monroe, Michigan ¢ District Offices in Principal Cities © Built in Canada at London, Ontario 
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FF OVER three-quarters of a century the 114-foot Minot’s Ledge Light 


has stood, a symbol of dependability, guiding mariners through outer 
Boston Harbor. 


Like the lighthouse, the Diesel has, by its outstanding performance, earned 
a similar reputation for dependability everywhere in the field of power 
generation. And wherever they are used . . . on land and sea, in stationary 


plants and mobile equipment . . . Diesels operate more efficiently, more 
dependably, when lubricated with Texaco Ursa Diesel lubricants. 


Texaco Ursa Diesel lubricants constitute a complete line of Diesel lubri- 
cants. There is one to meet the lubrication requirements of every type of 
Diesel engine. They increase the life of rings, pistons, liners and bearings 


by preventing scuffing, ring-sticking, sludge and corrosion. Because of these 


benefits— More stationary Diesel hp. in the U.S. is lubri- 


cated with Texaco than with any other brand. 


A Texaco Lubrication Engineer, specializing in Diesel lubrication, will 
gladly recommend the most suitable type and grade of Texaco Ursa Diesel 
lubricant for your engine. Phone the nearest of more than 2300 Texaco 
distributing points in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, New York 17, N. Y. 
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OU’LL hardly believe your eyes or ears when 
you see and hear the new € Perfect Spread 
a Stoker in operation. You'll see something 
a entirely new and practical in stoker 
design. You'll see dependable, com- 
pletely automatic stoking that ends boiler 
room drudgery and inefficient firing. And 
you'll be amazed at its smooth, unusually quiet 
operation. 

You get maximum heat out of all kinds and 
grades of solid fuels, wet or dry, with the £ 
Perfect Spread Stoker. Add to these economies 
the non-clogging feeder, overthrow spreading, 
“cross-firing” and other advantages, and you 
2 ’ have a good idea how to produce more steam at 

ye lower cost. 
n ! should consider this stoker now are described in 
the new Perfect Spread Stoker bulletin. Write 

for it today. 


ae If Your Steam Requirements Call for 175 
rati to _ 
H. P. up to 200,000 lbs. per hour — 
sore ° 


| YOU NEED THIS BULLETIN pop 


AR 


Prodeets: A - Taylor Stokers, Lo-ed sists, 


Fi 
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SAFEGUARD YOUR DECISION 


WITH INFORMATION WOW 


YOU’RE PLANNING a new stoker installation, 

can you afford to make a decision without 
knowing a// the latest facts about ail types of 
fuel firing equipment? Do you know, for in- 
stance, that great improvements have recently 
been made in Taylor Stokers? 

These are basic improvements in the tested 
Taylor Stoker principles of operation that have 
proved their value many times over during 39 
years in hundreds of installations. Stoker design 
is now vastly simplified for more precise control 
of coal feed, combustion and ash discharge. Em- 
phasis is placed on features that mean more eco- 
nomical, automatic operation for low cost steam 
generation under the widest variety of conditions. 

All the advantages of the Improved Type “‘R” 
Taylor Stoker are detailed in a new, highly in- 
formative booklet. Be sure to have the facts before 
you when you specify power plant equipment. 
Write for this booklet today. 


IF YOUR Steam Requirements Call for 
20,000 to 500,000 Ibs. per hour— 


YOU NEED THIS BOOKLET 


Write us. 2400 Aramingo Ave., Philadelphia 25, Pa. 
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ELIMINATE 


Twenty-two years ago Westinghouse was ‘“‘first’”’ with 
the “‘Sealed-Sleeve” Bearing that eliminated oil leakage, 
kept out dirt, and reduced maintenance on sleeve bearing 
motors. Today Westinghouse offers the first self-sealed, 
prelubricated ball bearing that eliminates lubrication for 
five years. Type CSP prelubricated motors bought now 
will need no lubrication until 1950. 

Prelubricated bearings in Westinghouse motors have 
been thoroughly field-tested in thousands of Westing- 
house lint-free textile motors. Recently a series of bear- 
ings was chosen at random and inspected from a group 
of 600 motors, the first of which were installed between 
six and seven years ago. All were in perfect condition— 
even though they had been in operation 24 hours a day 
and had never been lubricated. 

Time-tested special applications such as these have 
often paved the way for improvements in standard 
motors., Type CSP motors incorporate the fruits of wide 
Westinghouse motor application experience. When you 
buy a Westinghouse Type CSP motor, you get all the 
latest improvements. For complete information, write for 
DB 3100-CSP, Westinghouse Electric & Mfg. Co., 
P.O. Box 868, Pittsburgh 30, Pennsylvania. J-21318 
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PRELUBRICATED BALL BEARINGS PRACTICALLY 
BEARING MAINTENANCE...NOW 
STANDARD ON TYPE CSP MOTORS UP TO 3 HP 


DIE-CAST ROTOR with oversize far. 


UIBERAL THROUGH -VENTILATION- 


ADVANTAGE. 


@ PRELUBRICATED SEALED BALL BEAR- 
INGS reduce lubrication maintenance 
longer grease life. 


@ IMPROVED TUFFERNELL INSULATION. 


@ DYNAMICALLY-BALANCED ROTOR. 


aie enters. front, leaves at drive-en: 


POWER Mach, 19% 


4 
% c i 


LIBERAL SUPPLY 
OF GREASE 


REMOVABLE SEAL 


SNAP. RING 


DOUBLE WIDTH 
BEARING 


Every Westinghouse Type CSP 
Del Dearne motor frame, 203 to 
225) carries tnis label on the end 
bracket. 


PRELUBRICATED SEALED BEARING CONSTRUCTION 
_.sTetains original grease packing within the station- 
aty Seal discs. Bearing chamber accommodates 


grease sufficient for more than five years of severc 
Service. Held by stiap riggs, discs fit closely 
Over inner race, formingsad efficient seal. Snap rings 
and “discs are easily removed to. permit packing 
new grease in bearings. fas 


| 
J 
F 
Westinghouse 
| 
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HANGERS 


FUNCTION 


PIPE BENDS 
VIBRATION ELIMINATORS 


THIS SIMPLIFIED PIPING INSTALLATION IS SCIENTIFICALLY DESIGNED 
INCORPORATING PIPE BENDS: NOTE THESE FIVE DISTINCT ere 


a Reduction in number of j joines 


Joins located in zone of lowest 


bending moment 


More desirable steam flow charac- 
teristics 


4 Savings of lineal feet of pipe 


Purposely designed for better force 
and stress relationship 


These two books con- 
stitute a service offered 
by Power Piping Divi- 
sion for the benefit of 
the engineering frater- 
nity and will be sent 
FREE to any engineer 
requesting them on his 
business letterhead. 
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YARWAY 


Floatless Hi- 
YARWAY Le Alarm Wa- 
eatlessBlow-Off Valve © ter Column 


THEE IS AN E 


 YARWAY 
_ Remote 


_ liquid Lev- 


elindicator ~ 


YARWAY 
 Gun-Pakt Expansion Joint Steam 


— 
— 
| 
; 
| 
a 
SEENOINEERING REASON” FOR EVERY YARWAY PRODUCT 
bat 


makes 


Lights action see sound “we camera! 


Yarway has made a new 16 mm. color film on “the 
engineering reasons” behind familiar Yarway steam 
plant equipment. It is now released for showing 
throughout the country. 


FACTUAL! This film is full of reasons why Yarway 
products have won universal approval from steam 
engineers; reasons why they will give dependable, 
trouble-free service in your plant, too. 


FAST-MOVING! From James Watt’s bobbing tea 
kettle lid which opens the film, to the final Parade 
of Yarway-Engineered Products, every foot is 
action-packed. 


COLORFUL! Filmed in life-like Kodachrome to 


e 
give clarity and realism throughout. 


HELPFUL! Every steam user will find the scenes on 
product maintenance and industrial applications 
especially valuable. 


LOWELL THOMAS COMMENTARY! The world- 
renowned Lowell Thomas adds crisp, accurate nar- 
ration throughout. 


NOW AVAILABLE! Prints are now available with- 
out cost for showing before 

technical societies, plant en- 

gineer groups, engineering 

schools and other organiza- 

tions. Write on company or 

organization letterhead for 

full information today. 


YARNALL-WARING COMPANY 
100 Mermaid Avenve, Phila. 18, Pa. 
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HOW TO CORRECT LOW VOLTAGE 


Feeder 
Circuit Se 
steading Correct by means of Fi 
Low Normal Good Transformer tap setting 1 
Voltage regulator 2 
Auto f 3 
High feeder Normal Good Voltage regulator 2 
drop Parallel circuit 4 
Autotransformer 3 
High feeder Normal Low Shunt capacitors 5 
drop Voltage regulator 2 
High feeder Overload Low Shunt capacitors 5 
drop Shunt capacitor and voltage 
regulator 6 
HOW TO CORRECT HIGH VOLTAGE _— 
Normal drop Voltage regulator 2 
Transformer tap setting 1 
Normal drop Noload | ...eeeee Voltage regulator 2 
Transformer tap setting 1 
Voltage rise “No load” | Leading at Automatic switching of capacitors 7 
(except shunt) no load 
capacitors are Voltage regulator (if no penalty 
on) \clause for leading power factor) 6 
‘HOW TO CORRECT VARIABLE SUPPLY VOLTAGE 
(Voltage regulator is only practical solution) 8 
HOW TO CORRECT LIGHTING FLICKER cS 
Correct by means of 
Resistance welders, Series capacitor with welder to reduce demand by 
spot or seam power-factor correction 9 
Series capacitor in line to neutralize system reactance 10 
Separate welder supply circuit 11 
M-g set for lighting circuit 12 
Flash and resistance ‘Separate welder supply circuit 11 
welders M-g set for lighting circuit 12 
Motor loads, such as:| Series capacitor in line to neutralize system reactance 10 
sawmills, rubber mills,, Separate motor supply circuit 1 
grinders Meg set for lighting circuit 12 


Arc furnaces 


Same as for motor loads 


POWER March, 1945 


ES 


METHODS OF IMPROVING 
~ VOLTAGE ON YOUR PLANT CIRCUITS © 
Trans former tap setting 
Voltage 
reguiator 
vrasiomer 

andrequiotor 

| Variable supply voltoge ion 
q 4 
Series capacitor for 
Series capaci 
to neutra ‘circuit reactance 
Welder, WW 
ii 
AT THE RIGHT P —. 
| Voltage stabilizers—Aute- Variable-voltage avtotrans- 
BET rER Stan? TiS-velt supply to adjustable control of volt- Motor-generator sets—Change a-< to 
@ given loed on circuits d-c. Provide an inexpensive way | 
verying from 95 to 130 perature, power, and speed supply your lighting cirevits inde- 
| volts. Ratings from 50 to at @ turn of the dial. Rat- pendent of your power circuits to / 
‘ | 5000 va. ideal for pre- ings from 243 te 810 va. avoid lighting flicker. See diegrams 
| for Locket in Leafiet GEA-3635. let GEA-394 Uinduction type). 
32 


SUCH CIRCUITS WE 
RECOMMEND THESE AIDS 
10 BETTER VOLTAGE 


Pyranol or oil-filled 
variable line voltage (see 
diagram 8), or voltage on 
lant feeders. Provide 
0% regulation raise and 
lower; automatic opera- 
tion; 12 to 120 kva, 2400 
te 6900 volts. Described 
in Leafiets GEA-3443 (Py- 
ranol), GEA-2018 (oil, 24 
kva and smaller), GEA- 
2985 (oil, 34.5 kva and 
larger). 


reise and lower on 
drwits such as dic- | 
gram 2. Remote-mo- 
terorhand operated: 
for laboratory or 


out causing overvoitage at 

light loads, thus 

burnouts and 

of lamps, coils, ete, 
Deteiiod information en 
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They will help you gain 
some or all of these benefits 


i i d the reduc- 
lighting (higher levels an 
of flicker); better starting of 


fluorescent lighting; longer lamp life 
Increased motor efficiency; greater starting an 


. the reduction of 
i torque and speed; 
and, hence, maintenance and 


machine outages 
ilage in textile an 
breakage and spot “4 
peng where motor speeds must be consta’ 
ter reliability 0 
formance and greater 
Pquipment; the elimination of sluggish 
of potential or control devices 
Greater production from electric furnaces, infra- 


red heaters, drying lamps, and a wide variety 
other electric equipment 


Quality control 


Longer life of elec 
overheating and 
precision tools, 
instruments 


power cost 


Gor voltage is no longer 
a luxury. It is now easy 

' and inexpensive to extend the 
_ benefits of good voltage to every 
nook and corner of your plant— 

_ benefits that quickly pay for the 
small initial cost of equipment. 


By good voltage we mean 
voltage that is neither too high, 
nor too low, nor extremely vari- 
able. A 10 per-cent overvoltage 
reduces incandescent-lamp life 
75 per cent, decreases the power 
factor of general-purpose motors 
from 3 points at full load to 5 
and 6 points at half load, and 
causes overheating in various 
potential devices. A 10 per-cent 
undervoltage decreases the light 
output of incandescent lamps 
approximately 30 per cent, in- 
creases the temperature rise of 
general-purpose motors 6 to 7 


and greater uniformity, fewer 
rejects, more accurate test results 


* Temperature control on heating circuits 

tric equipment; a reduction of 
burnouts; the protection 
electronic tubes, and delicate 


factor improved, 
*« mand reduced, power a 
reste circuit loadability and, often, redu 


degrees C, reduces their torque 
‘and overload capacity approxi- 
mately 19 per cent, cuts the 
output of a typical heating oven 
from 1500 to 1275 pounds per 
hour. Studies of the effect of 
poor voltage on other electric 
equipment show similar losses. 


If you suspect poor voltage 
of being the cause of pepless 
motors, poor lighting, or produc- 
tion slumps at your plant, we’ll 
be glad to help you make a 
system study. This will deter- 
mine what corrective measures 
are necessary. Remember that 
whether you need voltage regu- 
lation for your plant as a whole, 
for your laboratory, for a vac- 
uum tube, or a power shovel 
there is a simple, economical G-E 
device for the job. General 
Electric, Schenectady 5, N. Y. 


ELECTRIC 


A 
x 
¢ vide 10% regulation en 4 
testing (100% raise 
w te 12 kva, 600 Sa re 
¢ volts. Described in 
leaflet GEA-3057, | 
reducinglight ficker, boost- 
up to 100 kva, 600 volts. 
Ask for Leaflet GEA-897. 
Pyranol capacitors (se- > 
ties or shunt type)—For 
reducing kva demand, 
‘edebility on such cir- + 
wits as shown in dia- 
5, 6, 9, 10. 
. escribed in Leaflet 
%A-2742 for circuits 
475 volts and below; 
leaflet GEA-2860 for | 
drevits 2400 to 13,800 
hig 
go voltage side of step-down 
transformers. Units are 
disconnected with rise or 
fall of voltage or current. 
oe ideal for improving power om 
423 Al factor at heavy load with- a 
request. 
33 


ing cost, give your machines the finest in Jubricants—Tycol oils 
and greases. Tycol lubricants are made to meet evety lubrication need of 


industry — from roll neck greases for\steel mills to spindle oils for textile 


plants. Each Tycol lubricant is scientifically engineered to meet specific 
service conditions. At every step from selection of crudes to blending of the 
finished product, Tycol lubricants are processed to provide maximum lubri- 
cating efficiency which means greater economy, longer machine life for every 
type of equipment. 

Tide Water engineers are thoroughly experienced in all phases of industrial 
lubrication. They will be glad to assist you in selecting the Tycol lubricant 
best suited to your specific need. Call or write your nearest Tide Water 
Associated office for further details. 


MAKERS OF THE FAMOUS VEEDOL MOTOR OIL « Eastern Division: 17 Battery Place, New York 4, N. Y, 
Principal Branch Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 


DRUMS! DRUMS! DRUMS! 


War needs make it extremely 
important that all empty drums 
Have You Received Your Copy of “Lubricania”? be returned immediately 
This informative handbook, “Tide Water Associated Ad | 
Lubricania”, gives clear, concise descriptions of the 
basic tests used to determine important lubricant 
properties — Viscosity, Pour Points, Neutralization 
Number and many others. For your free copy write 
to Tide Water Associated Oil Company, 17 Battery 
Place, New York 4, N. Y. 


SCIENTIFICAL ¥ 
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means bette ip 
@PPlicat; ormance 


INEERED FOR EVERY INDUSTRIAL USE 
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“Rigi 
ED 
EV 
We Saved 3315 0, in oj] Costs 
when we Changed to Tide Water 
— E. A. Cylinder Oil.” That Teport 
in hundreds of Plants. It Gives 
better Protection Promotes effi. 
Cient i 
“No more trouble With Sticking cation ‘owers 
Valves Costly delays and 
°verhauls eliminateg J 
— that’s how one plant engineer 
describes the improved Tesults 
™ Jained with Tide Water Diese] 
= i... Oil. It @Ssures Maximum econ. 
Omy — top Performance — from 
a every Jallon of lubricans. 4 { \ 
That's typical of the Unusual] Per. 
formance achieveg With Tyco] 
Oil. Thanks to Tide 
ater’s Edeleany Process, this wey 
oil has Seater Stability and re. 300.000 Sp indles °P erating for 
Sistance to ©mulsification ++. as. ds lost ‘= 
“Wing more €conomy, Steadiey = ZY tube” * Nextile oper. 
Tation, th f ator’s Way o Pointing Cut the 
*Mocther per “Ormance, > Superior Performance of Tyco} 
Spindle Oils, Fo, every textile 
@PPlication from Power plant 
b i t i j 
“Never 4 single bearing Over. Deered the jatifically engi 7 
heateg Since we Changeg to 
Tide Water Green Cast Grease," 
ine one chief ©ngineer, 
Matter how Severe the Service, 
Tide Water Green Cast Greases 
*ssure bette, lubrication 
less maintenance, The Teason? 
They Contain More high. 
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BUT THERE WAS GRAVY 


IN THE BOILER WATER 


You might call it the Great Foam Mystery, for 
in spite of the most careful treatment, boilers in 
a certain great industrial plant would suddenly 
start to foam. 


To Hall engineers that meant that the water 
must somehow have become contaminated. 
Tests of the boiler water showed reactions that 
could not have been normally produced. 


A check of all piping was made by the Hall 
engineer. At first this check was without result, 
but finally a check on a day when trouble oc- 
curred showed contamination in a condensate 
section which had at first been given a clean bill 
of health. From that point, the trail led to one 
of the plant cafeterias. 


The sketch shows what was happening—how 
a situation that couldn’t possibly exist was caus- 
ing trouble in the boiler room—a valve turned off 


HAGAN 
HALL 


BUROMIN 
CALGON 


HALL LABORATORIES, INC., HAGAN BUILDING, PITTSBURGH 30, PA. 
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—a vacuum in the steam jacket—gravy in the 
warming kettle sucked up into the jacket and 
returned to the boilers—then foaming. There had 
been a series of inexplicable losses of gravy, 
sauces, soup and pudding in the past and the 
dates of these losses coincided with the dates of 
trouble in the boiler room. 


Of course, contamination from such a source 
is rare, but the point of the story is that Hall 
service and Hall responsibility go far beyond 
prescribing chemicals to be added to the boiler 
water. 


Hall service engineers check all factors in- 
volved in boiler performance and, in the event 
of trouble, trace that trouble down to its source. 


Every plant that generates its own steam 
power can profitably use Hall service. Write us 
for full information. 
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‘BOILERS + AIR-SWEPT TUBE MILL PULVERIZERS + AIR PREHEATERS 


| 
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KVS Steam Generating Equipment 
SUPERHEATERS ECONOMIZERS WATER WALLS COAL ELEVATORS 
BUNKERS + COAL-WEIGHING SCALES + ASH CONVEYORS FANS 


POWER March, 


a | 
| 
= 
| | 


1945 


LOW STEAM with 


Ain outstanding Kennedy Van Saun development in steam 
generators is the radiant design shown here . . . a complete unit 
which permits latitude in proportioning to adapt it for use with 
available, non-premium coals, including those having low-fusion 
characteristics as well as anthracite coal. 


This boiler, together with its components, assures a means of 
steam generation which is high in efficiency and low in mainte- 
nance. Features include: 


.. an exclusive KVS Shadow Wall 
. top firing under exact control 
. effective and advantageous location of 
superheater with superheat control 
. conveniently located economizer 
.. unit firing with KVS Integral Drive Tube Mill 
which assures proper preparation of any of 
a wide range of coals selected for plant 
operation. 


®@ KVS is prepared to design and furnish complete steam 
generating units of this type for any pressure, temperature 
or capacity, and for operation on any coal. The complete- 
ness of KVS service assures one responsibility for the plant 
from design until turned over to the owner for operation. 


MANUFACTURING AND ENGINEERING CORPORATION 


2 PARK AVENUE + NEW YORK 16, N.Y. 
FACTORIES: DANVILLE, PA. 
CANADA + ENGLAND + AUSTRALIA 
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“Our IRON FIREMAK 


—estimates J. R. Burke, maintenance foreman, Pittsburdg 


| N the summer of 1940 the Pittsburgh Equi- 
table Meter Co., the world’s largest manu- 
facturer of water and gas meters, completely 
| modernized its boiler plant. Due to the growth 
| of company business, the old boiler plant was 
inefficient and inadequate to meet steam re- 
quirements, even in the handling of rated ca- 
| pacity. They wanted an efficient boiler room 
| installation that would hold labor to a mini- 
mum, dispose of combustible refuse, and have 
a low maintenance cost. 

To meet these requirements the company 
decided to install two Pacific No. 75-S-1 boilers 
having 2,143 square feet of heating surface and 
an E. D. R. rating of 36,431 square feet. 


PITTSBURGH PLANT 
MODERNIZES BOILER ROOM 


The boilers are stokered 
with two Iron Fireman 
Poweram stokers of 
1,600 pounds hourly 
coal burning capacity. 

The Iron Fireman 
stokers are equipped 
with motor driven 
forced draft fans. The forced draft air duct is 
equipped with a volumeter that meters the aif 
for combustion in proper volume for the fuel 
burning rate. Variations in fuel bed resistance 
are automatically compensated for with no de- 
ficiency or excess of air, thus making possible 
high combustion efficiency. 


The Iron Fireman exclusive volumetet 
is highly responsive. Regardless of fuel 
bed conditions or the type of coal used, 
the Volumeter will always give the 
volume of air required. 
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uraquitable Meter Company 


oe high combustion efficiency of the Lron Fireman 
stokers is responsible for a fuel saving of 20°, over 
hand-firing at this plant. The Iron Fireman Poweram 
stokers installed here are of an extended design with 
a distance of 16 feet from the center line of the retort 
to the center line of the coal hopper. The extended 
design was selected so the coal hoppers could be filled 
directly from. the coal bin, thus avoiding the wheeling 
of coal from the bin to hoppers located at the boiler 
front. This design helped to make the 30% reduction 
in labor. 


€ 


The Iron Fireman Poweram design combines non-packing 
screw-conveying with reciprocating retort distribution. The 
reciprocating blocks in the bottom of the retort eject fuel from 
the retort and properly distribute it over the burning area of the 
stoker. The Iron Fireman slowly preheats the coal, bringing it 
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The extended arrangement keeps the boiler room 
clean. There is no wheeling of coal, piling of it in front 
of boilers or shoveling. 


Iron Fireman Stokers Available 


Iron Fireman commercial and industrial stokers are in 
full wartime production. Our nationwide organization 
of qualified erigineers and dealers will make a free 
survey to determine what Iron Fireman can do for you. 
Write the Iron Fireman Manufacturing Company, 
3841 West 106th Street, Cleveland 11, Ohio. 


up to the ignition temperature as it nears the top of the fuel bed. 
An Iron Fireman fired boiler is never choked with coal, nor 
is the fire allowed to unduly die down. Automatic controls 
insure the fuel supply necessary for current steam demands. 


ther, be Ote Op; f q 
oS th, on the the — = 
boilers Side — | 
4 
: 
& 
meter 
of fuel 
l used, r 
ve the 
1S 
nee f 
de- 3 
ibl 
couse 
By 
« 


42 POWER March, |945 


the installat; 
in mi 10n of stea ‘ 
Ind the types of traps am traps, it is desirable + 
chart below d ; PS available for vei © have 
meet briefly th MOUS Services, Th 
eet practically any cond e Armstrong Traps : e 
For complete date eduirements, will to SAVE COAL! 
etc., send for your dite oe charts, Prices, selecti iam as a guide Keep your traps in good 
AR Y Of the ARMSTRONG STE Procedures, repair. Ask for bulletin 
812 Ma MSTRONG MACHIN AM TRAP Boox,. on trap inspection and 
Plc Street Three E WORKS repair. 
Rive Michigan 
SERVICE TYPE OF TRAP 
1 HIGH PRESSURE = where all Armstrong Inverted Bucket Steam Trap a 
s steel fittings are desired. (Up to | with FORGED STEEL body and cap. 
2400 P.S.1.) Screwed or flanged connections. 
MEDIUM PRESSURE — coils, Armsrong Inverted Bucket Trap with 
cast semi-steel body and cap and same 
a kettles, headers, etc. (Up to 250 stainless steel mechanism used in forged 
steel traps. Side-inlet side-oatlet or 
F bottom-inlet top-outlet connections. 
LOW PRESSURE—unit heaters, Identically the same traps, except for : 
* coils, etc. {From 1 P.S.I. up.) part sizes, as No. 2 above! ti 
WHERE LARGE AMOUNTS 
4 OF AIR MUST BE HANDLED Armstrong Inverted Bucket BLAST 
on "up-and-down" process TRAPS capable of handling 500 to 1500 
a ee cu. ft. of free air per hour, depending : 
units and low pressure heating systems. 
[Pressures to 250 Ibs.) 4 


5 WHERE EXCESSIVE 
VU. AMOUNTS OF CONDEN- 
SATE MUST BE HANDLED—steam 
separators, purifiers, hot water heaters, 
etc. (Pressures to 900 P.S.1.) 


Armstrong PISTON OPERATED Com- 
pound Traps with capacities up to 
300,000 Ibs. of condensate per hour. 


f WHERE PULSATING PRES- 
» SURES ARE ENCOUNTERED 
such as caused by reciprocating en- 


gines and pumps. (Pressures to 600 


J 
73 


| 


Armstrong Inverted Bucket Traps with | 
special separating chambers. | | 


| if 
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What it means to buy controls 


from “An Associated Company” 


Broad experience and good judgment are the 
two vital elements which add that extra fac- 
tor of dependability to a product bearing the 
“Associated Company” trademark. 


Products need more than good design to 
make them outstanding —they need long 
years of field observation, — plus the mature 
judgment of an experienced engineering and 
production staff. 


The pooling of ‘Associated Company” talent, 
— the sum total of all the years of member 
field work, — the combined thinking of mem- 
ber engineering and production staffs,— dis- 
tinguish the products AND the service of "As- 
sociated Companies.” 


This expanding pool of ideas and experience 
constitutes the basis by reason of which that 
priceless ingredient — dependability — can 
be insured to the customer,— dependability 
in product performance,— dependability of 
engineering information offered by all “ Asso- 
ciated Companies.” 


Controls illustrated are manufactured by 
SCHADE VALVE MANUFACTURING CO. 


2727 No. Bodine Street Philadelphia 33, Pa. 


MARINE AND INDUSTRIAL PRODUCTS CO. 


1526 Vine Street Philadelphia 2, Pa. 
Associated Companies of 


Associated Valve & Engineering Co. 
510 N. Dearborn St. Chicago 10, Ill. 
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CASE... 
HISTORIES 


case histories—you will find 
A many examples of special control prob- 
aged their solutions. No obligation, 


J 
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CRYSTOLON Brick are 


bringing real savings in time and 

money to power plant operators. 

Densely constructed of silicon car- 

bide plus a highly refractory bond 

: and fired at high temperatures these 

rugged brick will not spall under 

| peak operating conditions. Their 
dense surface resists slag adhesion 
and penetration making clinker re- 
moval a short, easy operation. 
CRYSTOLON Brick are unaffected 
by the corrosive action of coal 


ash slag. 


R-872 


NORTON COMPANY 


WORCESTER 6, MASSACHUSETTS 


Refractories 
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CORPORATION + HAGAN BUILDING - PITTSBURGH 30, PA. 
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“I know you have made improvements in the system,” he 
told us, “but I still want exactly the same thing on the new 
boiler as I have on the old. That has given me everything 
I could ask for in automatic combustion control for sixteen 
years, and it’s good for another sixteen.” 


“For the last thirteen years I haven’t even touched it!” 


It is not often we are called on to duplicate an old model, 
but it is a common experience to find users of old models 
uninterested in modernization. 


There is a big eastern railroad, for example, where load 
on the power line is often less than zero when electric loco- 
motives on the down grade feed power back into the line. 
Hagan Automatic Combustion Control installed 15 years 
ago is still responding perfectly to this wide variation in 
demand. 


We would like to modernize that setup, but they say, 
“Why should we?” 


Complete dependability over a long period of years is 
characteristic of Hagan Control, primarily because of the 
Hagan principle that control and recording are separate 
functions. 


Operation of Hagan Automatic Combustion Control sys- 
tems is, therefore, made entirely independent of all record- 
ing devices. Hagan Control continues to function reliably 
at ranges below those at which meter accuracy is guaran- 
teed. Every instrument on the panel can be out of service 
and Hagan Control will still be on the job. 


Write for full information. 


HAGAN 
HALL 
BUROMIN 
CALGON 


ON CONTROL 
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GUIDE TO WARTIME CARE OF ELECTRIC MOTOR 


. Electric Motor Enemy No. 4... 
FRICTION 


THEORY, so weat con take bemg moved and the foor under 
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Electric Motor Enemy No. 7 
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ie NINE electric motor enemies are present and ac- 
counted for in Allis-Chalmers’ new “Guide to 
Wartime Care of Electric Motors.” Streamlined instruc- 
tions and story-telling pictures describe what they are, 
where they're found, how to fight them. 

Designed for wartime U. S. industry, “Guide to War- 
time Care of Electric Motors” has aroused such world- 


; 
ta 


| Electric Motor Enemy No. 8 


STRAY OIL 


MISALIGNMENT 


Electric Motor Enemy No. eS 


Electric Motor Enemy No. 5... 


OVERLOAD 


now printing! 


* Electric Motor Enemy No. 9... 


* -proper as overiqading a 


Electric Motor Enemy No, 3,. 


MOISTURE 


4 Me 


| 


: More time to 
ny in. 


How co Fight ix... 
etective Every effort should be to kee 
Water liquid form from 


Electric Motor Seve No. 6.. 
VIBRATION 


ORATION 


A= 


4.2 


UNDERLOAD | 


the penaltiesare less of wattless cirrent ix INCREASED 
sevtre, ondesloading induc - 
hom motor 


Technically the “power factor” (1 
tio of real power to tote! powers) 
lowers 


jot. clearly ime 


As indicated: below, the total + 
tent flowing in in a ¢. cittuit x” Comparing total or apparent pow < 
made up of two components: {1) to 4 Man Of we 
“peal {useful} power” —~ that pro that current he 

duces mechanical encigy-—and (2) eal power Whe The mor 
Carrent” — that luces ene, the less of the other 

merely the mapneti¢ field required 


And thete & to 
in inductiOn Motors. 


fewer capacity of generators, 


is chars of indoction formert and power the che 
ors that when they ate working 
ander only part load the proowr 


wide demand that Spanish and Portuguese editions are 


You'll find this valuable new handbook ideal both for 
training new men and “brushing up” old hands. It con- 
tains no advertising. Write today for your free copy of this 
tremendously successful handbook to ALLIs-CHALMERS 
Mrc. Co., MILWAUKEE, WISCONSIN. 


A 1625 


i | LLIS-CHALM ERS MOTORS 


When you do need new motors, look 
into the strength, solidity and all-around 


protection of the new “Safety Circle”— 


| 
sical > 
——— 
| 
DUST On IT WINDINGS = On. QUICK 
AS SS WD. 
= 
| | 
: tating Picts expired | HORSE MOTOR WORKED 
Aj ‘ | 
| 
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50 POWER ® March, 1945 


SKIING 
GLASSES 


WELDING 
GOGGLES 


HIGH 


BICKER 


HIGH 


POWER © March, 1945 


YES 
YES 


NC 


YES: 


American Spectacle Co., N. Y.—Black Star, N. Y. 


YES 


Photo credits (left to right): Ewing Galloway, N. Y.— American Spectacle Co., N. ¥. 
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When it’s a question of finding a 
metal for some tough job you have 
in mind there is a quick way to look 
for a ready answer... 

Take a look at the family of Inco 
Nickel Alloys—strong, hard, corro- 
sion-resisting and absolutely free 
from rusting, every one of them. 
Those are the family characteristics 
of the eight Inco Nickel Alloys. 

Which one should you choose for 
your particular job? 

It all depends on what you want 
to do. 

From this “Selection Guide” you 
can see how each one provides a 
different combination of advantages 
for different types of work. 

Then write for a copy of our List 
“B-100” which lists moré than 100 
technical bulletins and publications 
that explain the properties, cor- 
rosion-resisting characteristics and 
practical applications of these INco 
Nickel Alloys. It is yours for the 
asking. 


"JHE INTERNATIONAL NICKEL COMPANY. INC. 


67 Wall Street, New York 5, N. Y. 


WONEL MONEL MONEL MONEL « MOMEL » NICKEL Strip... Rod... Ting... Wire: Castings... Weng Rods (Gas & Electric) 
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Bailey Feed Water Contro! Vc 


Bailey Boiler Control Panels for 
135,000 Ib. per hour capacity, oj 
and gas-fired boilers in a Westey 
Power Station. 


uw ° 
JBOILER METERS + MULTI-POINTER GAGES + FLUID METERS RECORDERS SUPERB 
© March, 1945 
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WAR, 


PROFITABLE Peace 


Bailey Boiler Control Conserves Fuel, Insures Safety, 


Va! 


or 


‘Increases Turbine Efficiency, Improves Continuity of 


[Service and Simplifies Training of Operators ..... 


X The same qualities of Bailey Boiler Control which make 
Bm it essential in wartime power plant operation, make it profit- 
mm cble to use in peacetime operation. 


iam \t conserves fuel and fuel transportation facilities by auto- 


Mm matically maintaining the correct fuel—air ratio for efficient 
combustion at all times. 


| 


It insures against accidents to operators and equipment by: 


Accurate control of boiler water level, steam temper- 
ature and fuel—air ratio. 


interlocks to insure the proper sequence of operation. 


Limiting devices to prevent operation under unstable 
conditions. 


Alarms to warn operators of dangerous conditions such 
as high or low water level, flame failure, loss of air 
pressure, etc. 


It increases turbine efficiency by supplying steam at design 
pressure and temperature at all times. 


Im t improves the continuity of service by reducing furnace 
mand boiler repairs. 


. It simplifies training of new operators and insures con- 
tinuous economy during the training period. 


These same qualities of Bailey Boiler Control which are 
now helping to win the war will help American industry to 
Bwin the peace. 


Suggestions for wartime boiler plant operation are given 
in our Bulletin No. 16 “How to Safely Stretch Steaming 
Capacity.” Ask for your copy now. 


BAILEY METER COMPANY 
IVANHOE ROAD CLEVELAND, OHIO 


Bailey Meter Company Limited, Montreal, Canada 
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Bailey Gas Flow Control Valve. 
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how 


YOU SEE WHAT’S AVAILABLE — YOU EXPERIMENT. Unit substation arrangements are assem- 

without bogging down in tables, charts, bled quickly . . . allowing easy comparison of alternate plans. Thitty- 

diagrams. Accurately constructed—Y, in. eight models permit you to see for yourself the great flexibility of 

to 1 ft — models eliminate all guesswork Allis-Chalmers unit sub equipment . . . determine the right substa- 
in unit substation planning. And they're idea- tion for your plant. A field engineer from your nearby A-C district office 
stimulating .. . vod to keep your hands off. will be glad to show the models. There's no obligation. 


SEE YOUR UNIT SUB IDEAS WORKED OUT WITH ALLIS- 
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scale models to help solve 


Unit Sub problems! 


When you use Allis-Chalmers 


YOU DETERMINE what size YOU VISUALIZE SOLUTIONS YOU DOUBLE 


45 


circuit breakers will be needed to your power distribution problems right CHECK with A-C’s 
when you use Allis-Chalmers’ on the top of your desk. At a glance, Check List book which 
handy Unit Sub Slide Rule to — you see what space your proposed unit reduces every basic con- 
calculate secondary short circuit current substation will occupy. You also see how it will sideration in unit sub planning 
quickly, easily, accurately. look when actually installed in your plant. to its simplest possible form. 
p Tune in the Boston Symphony, Blue Network, every Saturday at 8:30 pm, EWT. A 1828 
t 
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Remote Reading 
Co, METERS 4 Single and Multipie Republi. 
An Automati. Orsat_ For Checking Combustio, Pen are avaj lable for Tecorg, 
Efficiency f ing temperature Of 
there is a definit, Per. ith 
©entage of Co, in the ass 4 faaks Sither Pen or 
flue that will 2ssure i Closeg and Under Pres. 
4 ficiency Less than this Pipe lines *eltigerati, 
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Causing high Stack loss, ducts, For Con. lb. 
The Co, Meter is the Only ditions SPecia} bulbs are ten 
PATA BOOK Me. 403 WRITE Fop DATA Boo, No. 219 iw 
d ¢ Electrica, Remote Reading Type REG A ORs | 
| 
Republi. *lectricg) type Repubjj, hydraulic 
flow Meters are 8Vailable or Preumati, type 
all tYpes of liquids and for “pen 
built for metering fluids flow, SPeed of Tota. ‘ 
& 10,009 Ib. per in. ang liquid orthe Propor. 
al] Tanges of differe,,. tioning of two Pres. 
tia] Pressure The Teading fixed ratio by me. 
'2Strument, ~ indicatoy Chanically °Perating e 
T€corde, and integrato, a Valve damper. 
of the Temote Teading theostat or Various WRITE FOR 
'yPes of Variable DATA BOOK S130 
8Peed Tansmissions 
WRITE Fop DATA BOOK yn, 701 | 
Mechanica; Float Type IN S TR U M E fe TS i a 
The mechan, Prope, of draft Piaphragm Actuateg 
ica] float type Meter —_— a is one Of the Most import. Any Numbe, and ee 
is Simple, *curate ant in ob. Combination 
Steam, Water, gag Com. and = | 
SUres an erentia 8, : 
been designed Pri. . are SUPPlieg for Tanges 
WRITE FOR BULLETIN No. 312 WRITE FOR Bu 


REPUBLIC 
(INSTRUMENTS 
AND CONTROLS 


Meters Co. 


Diversey Parkway shicago 47, Illinois 
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RE GULATING VALVES For ay Sizes 4nd Types °F Boilers 
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HEN you plan or design new or modern- 

ized high pressure power plants, the spe- 
cially built equipment you'll specify may well 
include Reliance Water Columns, Gages and 
Gage Illumination. Your requirements may 
call for adaptations skillfully engineered to 
gain desired results not obtainable through 
standard equipment. 

Standardization contributes important sav- 
ings in average installations and in many spe- 
cial plants. Reliance builds boiler safety de vices 
in a wide range of styles and capacities, sup- 
plying appropriate equipment for thousands 
of boilers. But when unusual requirements 
occur, Reliance has the background of ex- 
perience —a pioneer in this field since 1884— 


| Catalog 415 describes Rel 


Equipment for pressures 
250 pounds. 
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water level indication for 
your boilers 


to guide special designing, and craftsmen who 
can undertake out-of-the-ordinary workman- 
ship with a sure hand. 

New power techniques, higher working 
steam pressures, find Reliance ready to supply 
water level indication equipment having the 
necessary ruggedness, safety features and what- 
ever special engineering is needed for the in- 
dividual installation. 


*Left hand page: Forged steel water col- 
umn for 2000 p.s.i. service — all- welded 
construction,with mica-protected flat glass 
insert,heavy-duty gage valves,direct vision 
hoods *Above: Newest type forged steel 
gage valve with welding neck blow-down, 
chain-wheel oper'n *Right: Special gage 
assembly for direct-to-drum connection. 


THE RELIANCE GAUGE COLUMN CO. - 5902 CARNEGIE AVENUE - CLEVELAND 3, OHIO 
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Fig. 2125—125-lb. 
_ §. P. Bronze Gate, Dou- 
ble Disc, Rising Stem 


@ Fig. 1 | 
“RENEWO” GLOBE 


58b 


- ar a 
POWER ® March, 1948 


ae 


SUPREME 
Y PRODUCTION OF 


Wa) 


@ At every step in manufacture, Qual- Valves are proving their exceptional 


ity is the watchword at Lunkenheimer . .. staying qualities. 

Quality you can see in every line of a A Lunkenheimer Distributor is located 
Lunkenheimer valve . . . plus built-in near you, ready at all times to assist 
quality that reveals itself in top per- with your maintenance and operating 
formance and longer service life when problems. 


these finer-made valves are put to work. 


Simplicity of design, correct proportions 
and perfect balance of all parts, reduce 


maintenance costs to a very minimum. 


On every industrial front, Lunkenheimer 


j BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. 
P.; BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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@ Proper boiler water conditioning requires far more 
than the mere addition of a fixed amount of chemi- 
cals to the boiler water. It has been repeatedly 
proved that a system of control must be established 
to compensate for daily variations in operating con- 
ditions and feedwater characteristics; otherwise, 
costly over-treatment or dangerous under-treatment 
will inevitably result. 


An essential part of the complete supervisory ser- 
vice extended by W. H. & L. D. BETZ is the estab- 
lishment of this vitally-important plant control. An 
individually designed control chart (shown in typi- 
cal form on the facing page) is prepared from our 
study of plant operating data and water character- 
istics. Upon delivery to the plant by a Betz engineer 
its application is thoroughly explained to the plant 
personnel. This chart outlines the steps to be taken 
in maintaining proper boiler water balances at all 
times with respect to both chemical treatment and 
blowdown. A similar chart is prepared for the con- 
trol of external treatment. Our engineer then aids 
in the initial establishment of proper chemical bal- 
ances as recommended by these control charts. A 
few simple, daily chemical tests recommended to 
maintain the proper balances are also explained. In 
this manner, a complete understanding of the de- 
sired feedwater correction and control is assured 
from the outset. 


CHEMICAL ENGINEERS AND CONSULTANTS 
ON ALL WATER PROBLEMS 
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Unscheduled boiler outages can be prevented 
through the supervisory services and control of 
W. H. & L. D. BETZ. Our engineers and chemists 
know how to keep boilers operating ‘round the clock. 
Years of experience with all types and sizes of installa- 
tions and with widely varying feedwaters enables 
Betz to render a boiler water service that is complete 
for all industries, with individual recommendations 
and control for each plant. 


W.H. & L. D. BETZ 


Gillingham & Worth Sts., Philadelphia 24, Pennsylvania 


THE 6 FUNDAMENTALS OF BETZ 
BOILER WATER CONDITIONING SERVICE 


1. Complete plant investigation and 
report. 


2. Establishment of plant control. 
3. Daily plant control tests. 


4. Detailed review of plant tests and 
report. 


5. Supplementary complete laboratory 
analyses. 


6. Periodic “check-up” visits. 
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“Material Spoilage Was Greatly 
Reduced When We Installed 


BUSS FUSES 


In Our Heat Treating Furnace Circuits” 


—Mr. John Burchfield, 
General Maintenance Supt., 
Iron Fireman Manufacturing Corp. 
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Why BUSS Fuses greatly reduce 
or entirely prevent needless blows 


The fuse case is designed to insure good contact on 
the link, even when the fuse is renewed by an inexperi- 
enced person—and it is so designed that vibration or 
heavy overloads or the constant heating and cooling 
of the fuse will not permit poor contact to develop. 
Thus excessive heating, which causes fuses to blow 
needlessly, is prevented. 


The fuse link used is the famous ‘‘ BUSS Super-Lag.”’ 
It has lag-plates attached to it. These give it a time-lag 
so long that it will reduce to an extent not possible with 
any other renewable fuse, the number of shutdowns 
caused by needless fuse blows. 
Why BUSS Fuses 


Prevent future trouble in your plant Don't Blow emmenas 
—by doing this today 


Pass the word along that all purchase records dealing 


with circuit protective devices should be immediately 
changed to call for BUSS Super-Lag Renewable fuses. CASE help make it possible 


Then, as fuses are replaced or new installations made, and 


your plant will automatically get the benefit of the Ci Wn | 


carefree, trouble-proof protection that BUSS Super-Lag 


fuses afford. The SUPER-LAG 
development in the FUSE-LINK 


BUSSMANN MFG. CO., ST. LOUIS 7, MO. 


Division McGraw Electric Company 


SOLD THROUGH 
WHOLESALERS 
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Not one major trouble after as much as 40,000 hours of service! 

The first of these units was installed in February, 1938; the most recent in February, 
1942. All have demonstrated the satisfactory performance of De Laval boiler-feed pumps 
for high-pressure central station service. 

Other important installations, operating at pressures up to 1600 psi and handling 
high temperature feed water, are operating with equal freedom from trouble, due in no 
small measure to the excellent performance of the De Laval automatic balancing device, 


the De Laval large clearance labyrinth wearing rings, and the sturdiness of De Laval 
solid end head construction. 
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It takes a balanced rotor to insure smooth opera- 
tion throughout the full range of turbine speeds. And 
that’s the kind you get in Westinghouse Type C 
Turbines. Each rotor is dynamically balanced by 
an exclusive Westinghouse process that minimizes 
vibration and bearing wear. 

When you buy these general-purpose mechanical 
drive turbines, you get this added smoothness, added 
reliability, added economy in operation. Balanced 
rotors are only one of many plus values that give 
you extra safety . .. and more dependable operation. 


PLANTS IN 25 CITIES... 


Westinghouse Type C Turbines are built in five 
different sizes, covering a range of 5 to 1500 hp. 
The long list of proved-in-service installations includes 
pumps, forced and induced draft fans, pulverizers, 
compressors, Jordans, pulp beaters, line shafts, 
generators—and many other applications where 
steam drives are used to improve over-all heat 
balance. 

For complete information call your nearest 
Westinghouse representative. Westinghouse Electric 
& Mfg. Co., Box 868, Pittsburgh 30, Pa. ate 


OFFICES EVERYWHERE 
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The Dynetric balancing machine on which these turbine rotors 
are balanced is an exclusive Westinghouse development. It 


operates electronically to give positive indications of unbalance 


vibrations. 


Every Westinghouse Type C Turbine Rotor is statically and 
dynamically balanced before assembly. Then, to insure preserva- 
tion of the original perfect balance, a heavy coating of corrosion- 
resistant paint is applied to the rotor disc. 

Elimination of unbalance vibrations is important to you. It 
means longer bearing life, smoother, quieter operation and fewer 
shut-downs for repairs. No power is wasted in destructive vibra- 
tions—it all goes to provide full power and efficiency. 
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When the engineers at the Willi- 
mansett (Mass.) plant of Hampden 
Brewing Company retubed a con- 
denser recently, they took steps to 
postpone the next replacement as 
long as possible. Original tubing 
was low-first-cost material, which 
had given only eight years service. 
The new tubing is Byers Wrought 
Iron. Wrought iron had been used 
for repairing another condenser 
two years ago, which gave the en- 
gineers a chance to observe the 
performance of the material, and 
form conclusions as to its life. 

Wrought iron has been used for 
sO many years in so many different 
condenser installations that dozens 
. of case histories are available. Be- 
cause conditions vary widely, the 
life in each individual installation 
varies also; but all of the evidence 
indicates that wrought iron can be 
expected to last Jonger. In one 
study of a group of 32 condensers, 
the average life of the ordinary 
tubing used in 16 units was 8 
years, while the average life of the 
wrought iron tubing in the remain- 
ing units was 19 years. 

Wrought iron’s unusual service 
qualities come from its unusual 
structure. Tiny fibers of glass-like 
silicate slag are threaded through 
the matrix of high-purity iron. These 
fibers halt and deflect corrosion, 
discouraging the pitting that gener- 
ally causes ordinary materials to 
fail. The fibers also anchor the ini- 
tial protective film, which provides 
a shield for the underlying metal. 
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Many have found it profitable to 
check on the possibility of using 
wrought iron pipe rather than tub- 
ing, because this often permits 
repair materials to be taken direct 
from plant stock. Standard pipe is 
available with outside diameters 
duplicating or approximating the 
OD of standard tubing sizes...and 
any differences can be easily taken 
care of by ferrules or reaming. One 
concern alone recently ordered 
10,000 feet of black wrought iron 
pipe for retubing. 


A number of different condenser 
installations are illustrated and de- 
scribed in our bulletin, ‘Wrought 
Iron in Refrigeration and Air Con- 
ditioning Systems,’’ and if you have 
any new or repair jobs on con- 
densers in prospect, you'll find the 
book well worth reading. May we 
send you a copy? 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS - OPEN HEARTH ALLOY STEELS 
7 CARBON STEEL TUBULAR PRODUCTS 
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T= NATIONAL COAL PILE is shrinking fast, 

and somebody’s going to run short before 
the end of 1945. At best, millions of 
Americans will share the inconvenience. At 
worst, war production and war transporta- 
tion will suffer. 

Here are the over-all figures, checked by 
Solid Fuels Administration for War, for 
all bituminous coal and all types of coal 
users—industrial, utility, coke and _ steel 
production, railroad, domestic: Stockpiles 
fell from 64,020,000 tons on Dec 1, 1944, 
to 57,193,000 on Jan 1, 1945, and about 
50,000,000 on Feb 1. By April 1 they will 
be down around 40,000,000—22 days’ sup- 
ply. Some piles will be above average, 
others dangerously below. Anything short 
of 30 days’ average supply spells trouble. 

Now let’s step back and view the coal 
prospects for the entire year. Estimated 
coal needs for 1945 are 620,000,000 tons 
(same as actual use in 1944). SFAW says 
every means of increasing output per man- 
hour has been exhausted, and that mine 
labor will show a net loss of 30,000 men, 
mostly efficient young miners going into 
military service. Thus there is no good 
reason to expect 1945 production to exceed 
580,000,000 tons. 

Simple subtraction indicates a 40,000,- 
000-ton deficit for the year, of which SFAW 
estimates that 15,000,000 might be sweated 
out of our starved stockpiles. The remain- 
ing 25,000,000 tons will be saved by wise 
economies, or at the expense of war produc- 
tion or war transportation. 

Saving that 25,000,000 tons without 
blocking the war is the job ahead. The 


COAL CRISIS 


“brownout” of adveriising signs and dis- 
play lighting is barely a start—good only 
for 2,000,000 tons of coal. How about the 
remaining 23,000,000? 

The power engineer must face the fact 
that he has more responsibility in this situ- 
ation than any other individual outside 
the government. In industrial power plants, 
utility plants, large buildings, hotels and 
institutions, he burns around 200,000,000 
tons of steam coal per year. Moreover, he 
is the only man who knows how to burn 
coal efficiently, so his duty in steam genera- 
tion is clear. 


But his contribution must go beyond 
that; steam saving is equally important. 
Here space heating economies hold the 
greatest promise. 


A large part of industrial steam coal, 
and practically all coal used in buildings 
and institutions, is for space heating, a joint 
responsibility of the power engineer and top 
management. All these establishments 
should immediately put a 68-F ceiling on 
comfort heating. 


Finally, the engineer should look beyond 
his own plant in this matter of space heat- 
ing, and use his influence to promote ac- 
ceptance of 68 F as “wartime comfort” 
everywhere, including homes. 

SFAW has estimated that a ten percent 
cut in heating coal will save 14,000,000 
tons of coal yearly. Here is something worth 
fighting for. 


NOTE: To promote fuel saving in factories, offices, 
public buildings and institutions we suggest the use 
of posters or bulletins like the sample on page 87. 
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Shipshaw No. Adds 


To Canada’s Hydroelectric Power 


i 
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River has eight 100,000-h 


‘and 85,000-hp 


the worlds highest powered single plant. 


From Lake St. Joun to tidewater 
the mighty Saguenay River in the prov- 
ince of Quebec rushes through rocky 
gorges. In a distance of 30 miles it falls 
320 ft to provide one of the world’s 
greatest sources of power. This section 
is now completely developed to produce 


nearly 2.000.000 hp in three great 
plants: Isle Maligne. Shipshaw No. 1 


and Shipshaw No. 2. The latter is the 
chief concern of this article. based on 
papers in The Engineering Journal. 
Engineering Institute of Canada. 


Water-Storage Capacity 


Like many of Canada’s great rivers. 
the Saguenay has tremendous natural 
storage in large lakes. Fig. 1 shows 
Lake St. John and part of its 30.000-sq- 
mi drainage area, mostly forest covered. 
With a 315-sq-mi area at low water and 
415 at high, this lake provides 4.000.000 
acre-ft storage in 15-ft drawdown. On 
the Grand Peribonka River, flowing into 
Lake St. John, one dam at Lake Mano- 
uan outlet and another at Passe Dan- 
gereuse provide 6,000,000 acre-ft ad- 
ditional storage. This 10,000,000 acre-ft 
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of storage, augmented by the winter run- 
off, gives a regulated flow in the Sague- 
nay of 44,000 cfs, equivalent to over 
1,400,000 hp continuous. 

Power development on the Saguenay 
dates back to 1900, but aside from mak- 
ing engineering studies nothing was 
done until Dec, 1922, when the Saguenay 
Power Co started work on the Isle 
Maligne plant. There was good reason 
for the delay because so mighty is the 
Saguenay in this section that only men 
who control great financial and engi- 
neering resources could develop it. 

These men were Sir William Price of 
Canada and J B Duke of the United 
States, with William S Lee as chief en- 
gineer. To provide a temporary market 
for part of the power Sir William Price 
started construction on a paper mill to 
use 200,000 hp. about 75% of which 
would go into electric steam boilers. 

Isle Maligne and Isle d’Alma divide 
the flow from Lake St. John into the 
Grand Discharge and Little Discharge. 
Isle Maligne plant is built across the 
Grand Discharge outlet, Fig. 1. It has 
540,000 hp installed in twelve 45.000-hp 
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units operating under a 110-ft head. 
Seven concrete spillways, one earth dam 
and the concrete powerhouse bulkhead 
comprise the hydraulic features of this 
development. They are located along the 
Grand and Little Discharge over a di-- 
tance of seven miles. 


Shipshaw No. 1 Plant 


Before Isle Maligne project was ready 
for operation in 1925, plans were filed 
for complete development of the Sague- 
nay by the Aluminum Co of America. 
who planned a large aluminum plant 
at a nearby site. now known as Arvida. 
First stage of this project was the buiid- 
ing of a concrete dam across the Sague- 
nay just above Chute a Caron with 4 
powerhouse in the dam for four 65,000- 
hp units operating under a head of 155 
ft. This plant. first called Chute 2 
Caron, later became Shipshaw No. 1 and 
backed the water up the river 22 miles 
to Isle Maligne plant. 

The business depression stopped 
work on the second stage, Shipshaw No. 
2. until 1937 when the demand (or 
aluminum indicated a need for more 
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Fig. 1—Map shows part of the 30,000- 
sq-mi watershed draining into Lake St. 


John and location on the Saguenay River 


of the three hydroelectric power plants 


Fig. 2, right—Ten 75,000-kva and two 65.- 
000-kva generators are cooled by air re- 
circulated through coolers in each cor- 
ner of a steel-plate housing 36 ft square. 
These twelve generators produced in 
Oct, 1944, 549,397,000 kwhr, equal to an 
average load of 990,000 hp for 31 days 


power. The Chute a Caron power de- 
velopment and the power rights at Ship- 
shaw were acquired by Aluminum Co 
of Canada, Ltd, and its assistant chief 
engineer, F L Lawton, began studies on 
how to obtain economically an addi- 
tional 100,000 hp by a partial comple- 
tion of the development. By 1940 it 
was apparent that 300,000 hp might 
soon be needed for aluminum produc- 
tion. Stone & Webster were engaged to 
make an up-to-date engineering study 
for completing the Shipshaw develop- 
ment. This report had just been com- 
pleted when aluminum requirements 
became so large that H C Acres was em- 
ployed in the fall of 1940 to make the 
final designs for a development of 250,- 
000 hp that could expand readily to 
1,000,000 hp. 

By this time, because of the rapid in- 
crease in demand for aluminum, it was 
evident that additional power would be 
required before Shipshaw No. 2 could 
start operation. This condition was met 
by extending the Chute a Caron plant 
(now Shipshaw No. 1) to install two 
More 65.000-hp units, No. 5 and 6. Con- 
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struction work on this project started 
April. 1941. On Feb 8, 1942. unit No. 5 
delivered power and unit 6, less than 
two months later. These two units were 
later removed and were the 11th and 
12th installed in Shipshaw No. 2. 


Shipshaw No. 2 Plant 


Fig. 4 shows the general layout of 
Shipshaw No. 2 development as con- 
structed. Water is diverted from the 
Saguenay River by Shipshaw No. | 
(Chute a Caron) dam through a 7350-ft 
canal to a forebay. Six 30-ft-diameter 
concrete-lined tunnels connect the fore- 
bay headworks to the powerhouse near 
the Saguenay River, about one-half mile 
above the Shipshaw River mouth. Each 
tunnel connects to a steel wye with two 
18-ft diameter branches. Short 18-ft 
diameter penstocks connect wye 
branches to eight 100,000-hp and four 
85,000-hp turbines with plate-steel scroll 
case. All steel-plate work was field 
welded and embedded in reinforced con- 
crete on solid rock. Average length of 
water passage from scroll case to fore- 
hay headworks is 740 ft. 


Capacity and efficiency tests were 
made after sufficient units had been in- 
stalled to permit taking one out of serv- 
ice without interfering with needed 
power production. The efficiency tests 
were made by the Gibson method in 
strict conformity with the test code. No. 
8 unit developed 82,000 hp at best gate 
and 96,000 hp at full gate. This unit's 
operation was so smooth and free from 
vibration that the manufacturer agreed 
to increase the capacity of turbines still 
in the shop by cutting back the runner- 
hucket edges. It was estimated that cut- 
ting back the bucket inlet edges and 
grinding the outlet edges thinner would 
increase each turbine’s capacity 8000 
hp without reducing its maximum eff- 
ciency. It was therefore decided to ex- 
periment with two turbines, No. 9 and 
10. still to be delivered. Buckets of No. 
10 runner were ground on outlet edges 
only and No. 9 buckets were cut back 
on the inlet edges and ground on the 
outlet edges. 

When tested, No. 10 unit developed 
88,000 hp and 94.4% efficiency at best- 
gate opening and 101,360 hp and 85.3% 
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efficiency at tull gate. Unit No. 9, with 
both edges of its buckets cut back, de- 
veloped 86,000 hp and 94.5% efficiency 
at best gate, and 105,160 hp and 86.4% 
efficiency at full gate. 

Smooth joints obtained by welding in 
the scroll cases and their steel-plate con- 
nections to the penstock tunnels un- 
doubtedly contributed to the high efh- 
ciency of the turbines. Other factors are 
the excellent hydraulic design of the 
waterways. Penstocks are practically 
horizontal and without bends for a long 
distance upstream from the turbines. 


Only source of possible water disturb- © 


ance is the wye connections and the ver- 
tical bend in the tunnels. These are 
sufficiently far away so that any dis- 
turbance they cause is smoothed out be- 
fore water enters the turbines. Experi- 
ence shows that such intakes contribute 
materially to turbine efficiency and 
smooth operation. 

Draft-tube design is a third factor 
contributing to performance of turbines. 
As shown in Fig. 3, they have a square- 
heeled elbow with a vertical length of 
44 ft 6 in.. from distributor center line to 
draft-tube bottom. This length and a 
runner discharge diameter of 13 ft, 8 
in. gives a length ratio of 3.26 times 
runner-discharge diameter. Horizontal 


draft-tube length from turbine vertical 
center line to powerhouse downstream 
wall is 49 ft, giving 3.6 length to dia- 
meter ratio. Draft-tube free-discharge 
width, including one center pier, is 47 
ft to give a width ratio 3.44 times runner 
discharge diameter. These ratios are 
liberal and are another factor in favor 
of the excellent turbine performance. 


Vertical Generators 


Ten turbines connect to 75,000-kva 
13,200-v 0.80-pf 3-phase (eight circuits 
per phase) 60-cycle 128.6-rpm 56-pole 
generators, with a full-load 60-C tem- 
perature rise. These generators are so 
designed that they can run continuously 
without load or without field at 244 rpm 
without mechanical or electrical injury. 
Two turbines connect to 65,000-kva 13,- 
200-v 3-phase generators. These ma- 
chines were, as previously mentioned, 
installed temporarily at Shipshaw No. 1 
to meet earlier demand for additional 
power. They have extra-powerful ex- 
citers and can operate at 0.75 pf. They 
were -rebuilt and provided with a -new 
56-pole rotor to operate at 128.6 rpm to 
agree with the other ten machines. 

The generators rated at 75,000 kva 
have been operated under summer con- 
ditions at an output of 83,000 kva at 


0.83 pf with a temperature rise above 
ambient air of 55 C for coils and 35 C 
for iron. These generators are expected 
to operate at 85,000 kva without exceed. 
ing 60-C temperatures rise. The gen- 
erators rated at 65,000 kva have been 
operated at 69,000 kva at 0.74 pf with a 
temperature rise above ambient air of 
44 C for coils and 29 for iron, and are 
expected to generate 75,000 kva without 
exceeding 60-C temperature rise. In 
October, 1944, Shipshaw No. 2 plant 
generated 549,397,000 kwhr, an average 
24-hr load for each day in the month of 
990,000 hp. 

The two smaller machines have stators 
of slightly less diameter than the 75,000- 
kva units, but from their base ring to 
the pilot exciter top they are four feet 
higher. To make them the same height 
as the larger machines their base rings 
were set four feet lower by shortening 
the turbine shaft four feet. This was 
done by cutting the required amount 
from the generator end of each shaft and 
shrinking and keying a new cast-steel 
coupling to it. Possibility of welding a 
new coupling to the shortened shafts 
was abandoned because of the distortion 
hazard as welding had never been at- 
tempted on a shaft 35 in. in diameter. 

Each generator has a directly con- 
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Fig. 3—From-the forebay headworks, six 30-ft circular con- 
erete-lined tunnels conduct water to a spot near the plant. 
Here they branch to steel-plate wyes and penstocks 18 ft in 
diameter for connection to twelve turbines with all-welded 
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steel-plate scroll eases. Fig. 4—Layout of Shipshaw No. 2 
hydroelectric project as consiructed. Water is diverted from 
the Saguenay by No. 1 dam (sometimes called Chute a Caron) 
through a 7350-ft canal to a forebay above the powerhou-e 
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nected main exciter and a 250-v pilot ex- 
citer and is designed to operate without 
a main field rheostat, but has a main ex- 
citer motor-operated field rheostat. All 
generators are totally inclosed in square 
steel housings with vertical ventilating- 
air surface water coolers in each corner. 

The larger machines were designed 
for about 150,000 cu ft of cooling air 
per minute and the two smaller ma- 
chines for 135,000. Because of the com- 
plications in providing sufficient duct 
capacity for these air volumes the gen- 
erators were inclosed and a recirculating 
cooling system used. By eliminating the 
duct system, savings in powerhouse cost 
balanced the cost of generator housings 
and coolers and provided increased gen- 
erator capacity because of lower operat- 
ing temperatures. 


Generator Housings 


Generator housing provides easy ac- 
cess to the machine’s electrical parts. 
Top of each housing is divided into 
nine squares. The center one supports 
the exciters; the others are moveable. 
One section next to the station gallery 
gives access to the thrust-bearing deck 
and exciter platform stairway. The 
other hatch covers drop into troughs 
in the edges of the opening, have no 
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Fig. 5—Part of the main control, signal and meter board. 
Operator’s desk in foreground containing signal system for 
each generator is surrounded by a bench board from which 
the twelve generators and the headgates are controlled. The 


fastenings, and when lifted out expose 
all interior operating parts. Removal 
of corner hatches uncovers the air cool- 
ers. These can be cleaned in position 
by removing their top covers or serviced 
by lifting them from the housing. 

Steel ladders in vertical air ducts 
run from the turbine floor to the gener- 
ator frame top. Inside, the machine in- 
closure is painted cream color and il- 
luminated. Whether a machine is run- 
ning or not an operator can climb up the 
vertical ladders to its top to make in- 
spections at any time without removing 
the top hatches. 

Each 75,000-kva 13,200-v generator 
connects directly to a 90,000-kva bank 
of three transformers grouped delta-Y 
to step up to 154,000 v. High-voltage 
leads of the transformer connect through 
a 2,500,000-kva rupturing-capacity oil 
circuit breaker to a transmission line. 
Connections between generator and 
transformer are made with two 5-in. 
copper channels per phase clamped in 
box form with expansion joints in long 
horizontal runs. Generators of two dif- 
ferent manufacturers have a full-load 
(75,000 kw at 1.00 pf) efficiency of 98.48 
and 97.98%, respectively, and full-load 
transformer efficiency is 99.27%, with a 
maximum of 99.38% at 50% load. 


Shipshaw’s excellent performance 
bears high tribute to executives, engi- 
neers, contractors and everyone else 
responsible for the project. In spite of 
the stress of war and the difficulties of 
securing labor, materials and equipment 
promptly, the whole project was car- 
ried through to successful completion 
in record time. It stands as a monument 
to engineering achievement and is one 
of Canada’s major contributions to pro- 
duction for World War II. 


Engineerin g Work 


All engineering work on the project 
was directly in charge of H G Acres 
& Co, consulting engineers, cooperating 
with McNeely DuBose, vice-president, 
and F L Lawton, assistant chief engi- 
neer, Aluminum Co of Canada, and R 
A H Hayes, acting chief engineer, Alu- 
minum Laboratéries, Ltd. Foundation 
Co of Canada were the general contract- 
ors, and Canadian Comstock Co were 
contractors for all electrical equipment 
not bought under installed contract. 
Canadian General Electric Co, Canadian 
Westinghouse Co, English Electric Co 
of Canada, Canadian Allis-Chalmers 
Ltd, and S Morgan Smith of Canada 
supplied the major equipment bought 
under installed contract. 


two triangular sections control the headgates and contain 
swivel synchroscopes. The annunciator in the center section 
contains 22 protective signals for each generator. Two 6-panel 
voltage-regulator switchboards do not show in this photograph 
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Fig. 1—Average sawmill practice for fir 
logs shows about half of the total weight 


of log is byproduct fuel source 


Side edging 


Sawdust 12.8% 
Bark 
Shavings 7.9 
Small slab and edgings 8.1 
Large slab and edgings 3.7 


Trim and ends on. 
Total mill waste 48.9% 
To lumber 51.1% 


Sawdust, hogged fuel and chips are useful byproducts. 


R_ B_ Boals, mechanical engineer for Eugene, Oregon, 


Water Board, details basic fundamentals of woodburning 


P Derosits of coal and petroleum are 
only accumulations of what the in- 
habitants of earth must have thought 
waste material. All fuel represents 
stored energy from growths stimulated 
by light and heat from the sun and 
water. As our forests more and more 
become an agricultural “timber crop,” 
we are concerned chiefly with utilizing 
that portion of it not converted into 
salable lumber at the mill. Not only is 
this waste material a useful byproduct 
but, if left to accumulate, it constitutes 
an enduring and serious fire hazard. 
Manufacture of lumber from a log re- 
quires removal of bark and as much 
wood as is necessary for producing clear 
square-edged pieces. Major portion of 
burnable waste comes from operations 
indicated in Fig. 1. The amount of 
sawdust varies with type of saw used 
and dimensions of lumber on order be- 
cause more cuts are made to produce 
small sections. Material removed from 
the rough lumber in the planing mill 
is classified as shavings. Average saw- 
mill operations, according to a study 
by Professor Glenn Voorheis (Bulletin 
No. 17, 1942, Oregon State Experiment 
Station) yield about half lumber and 
half wastes, Fig. 1. 
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Part of the bark drops from the log in 


pond or transit and is out of convenient 
reach of mill conveying system. That 
remaining on the log accompanies slabs 
to their final disposal. Bark is a good 
fuel. It burns more slowly than wood 
because it has lower volatile content, 
but its heating value is about 10% 
higher than the body wood of the tree. 
Sawdust is often self-consumed by 
mills in their boiler plants without 
further preparation although some is 
screened and sold for local domestic 
use. Mills use either sawdust or a mix- 
ture of sawdust and shavings for steam 
fuel. There is comparatively little mar- 
ket for shavings because of their low 
density, low moisture content and their 
characteristic quality of not “feeding” 


Mills that burn 


well in small burners. 
shavings have a correspondingly greater 
amount of sawdust to sell. 

Light slabs and edgings were formerly 
disposed of by burning them at the mill. 
Small-dimensioned sticks do not com- 
mand a good price as they can be used 
efficiently only in cook stoves. They can- 
not be piled compactly so that the pur- 
chaser receives less weight per load or 
cord than he does of wood of larger 
section, 

Smaller sections can be processed 
satisfactorily in a “hog” of proper size. 
Wood pieces fed into the hog are held 
against a stationary anvil while knives 
mounted on cone-shaped rotors cut chips 
at an angle with the grain much as a 
pencil is sharpened with a knife. “Chip- 
pers” have blades mounted radially on 
the face of a rotating flat disk to cut 
across the grain of wood fed at right 


_angles to the disk. Hogged fuel and 


chips are the products of these devices. 
Sawdust is frequently mixed with 


Table I—Conventional Wood-Fuel Analysis by Weight 


Proximate—~— 
Wet fuel Dry fuel 
Moisture % 
Volatile 14.0 82.6 
Fixed carbon 9.0 17.0 
Ash 0.2 0.4 
Btu per lb 1750 897 
Note: All woods have 
but may 


substantially the same chemi- 
vary considerably in density 


————Chemical 
Dry fuel 
Carbon 50.3 
Hydrogen 6.2 
Oxygen 13.1 
Nitrogen 0.04 
Ash 0.37 
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Oil- 1,120,000 


Coal- 575,000 


Cordwood- 164,700 


Sawdust- 76,500 


Wood: 128 cu ft per cord, 21.000.000 
Btu. Sawdust: 200-cu-ft unit. 15.300.- 
000 Btu. Coal: 50 Ib per ecu ft. 11.500 
Bru per Ib. Oil: 150,000 Btu per gal 


Calorific Value 
Btu per Cu Ft 


Fuel of/- /car, 10,000 gallons 


Standard Carioads for 
Equal Heat Content 


Coal- /.3/ 50:ton cars 


Wood- 3.6 cars 


Sawdust- §.3 cars 


Fig. 2—Many more cars are required to haul equal Btu's as wood fuel than either 
oil or coal so that transportation for long distances is uneconomical. Much of 
byproduct wood supply is normally consumed in or near plant of origin 
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Fig. 3—Volume relationship of combustion air and flue gas for wood fuel with 
47% moisture and 50% excess air, assuming inlet air at 70F and exit gas at 350F 


hogged fuel and always added to chips. 
The resulting mixtures weigh more than 
without sawdust and have better feed- 
ing qualities. 

Large slabs and edgings are com- 
monly marketed in 16- or 48-in. lengths 
under the name, heavy slab. The market 
determines its disposition, whether cut 
to specified length, hogged or destroyed 
in a trash burner. 

Mill trim consists of short random 
lengths. which result from cutting to 
length and grading of manufactured 
lumber. Planer ends are trimmings from 
finished kiln-dried lumber used only for 
kindling. 


Fuel Analysis 


As for other solid fuels, physical 
characteristics of wood are convention- 
ally given by the proximate analysis, | 
Table I, which includes moisture, 
volatile, fixed carbon and ash as per- 
centages by weight. Heating value in 
Btu per lb is usually reported on both 
“as received” and “dry” basis. 

Moisture content is determined by 
maintaining a sample at 220 F in an 
oven until the weight becomes constant. 


_ Moisture (1) contributes nothing to the 


calorific value of the fuel (2) adds to 
the weight and cost of transportation 
(3) requires about 1200 Btu per lb of 
moisture to raise its temperature to 
vaporization point, evaporate it and 
superheat it to boiler exit temperature. 

Volatile matter is distilled from a 
sample in a covered crucible at 1750 F 
(or lower as specified). Flame appears 
around the cover after about one minute 
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of heating and burns for another minute 
or so after which the sample is kept at 
temperature for another seven minutes. 
Volatiles account for more than two 
thirds of the heating value of wood and 
require about 60% of the theoretical 
air for combustion. 

Fixed carbon (charcoal) remains 
after the volatile has been driven off. It 
represents the remainder of available 
heating value. Ash content of wood is 
very small, only a fraction of one per- 
cent of the total weight. 


Best Combustion 


Chemical analysis, Table I, shows 
proportion by weight of carbon, hydro- 
gen, oxygen, sulphur, nitrogen and ash 
in a fuel. There are but three combusti- 
ble elements in any fuel, carbon, hy- 
drogen and sulphur. Since wood con- 
tains no sulphur, this item does not 
appear in Table I. 

Proximate analysis of a fuel indicates 
how it is best burned. Chemical analysis 
is needed to compute heat value, weight 
and volume required for combustion, 
and weight and volume of products of 
combustion. 

Total theoretical air requirement for 
wood is about 6 lb per lb of dry wood. 
Actual quantities, of course, should 
allow for sufficient excess air to com- 
plete combustion of the volatiles and 
should also take account of prevailing 
moisture content of the wood. Fig. 3 
indicates volumes required in cubic feet 
per lb of dry wood. 
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fuel. 


Wood kindles at some temperature 
between 750 and 1000 F. Distillation of 
moisture proceeds at lower temperatures 
but no flame appears. Steps in the com- 
bustion of wood can be summed up as 
follows: (1) drying, which proceeds 
rapidly at the surface but which requires 
time to reach interior parts of larger 
pieces (2) distillation and burning of 
volatile matter (3) burning of fixed car- 
bon at a definitely limited rate. 

Temperature in the furnace or com- 
bustion zone must remain above kindling 
point or combustion ceases. Furnace 
temperature depends on calorific value 
of the fuel, moisture content of fuel, 
weight of air flowing through the fuel 
bed, and heat loss from flame and fuel 
bed by radiation. High furnace tem- 
perature promotes rapid burning and is 
in itself one indication of good combus- 
tion. 

In furnaces designed for wood fuels, 
gas velocities seldom exceed 25 ft per 
sec and the time available for burning a 
given particle above the fuel bed is half 
a second or more. For efficient com- 
bustion of volatiles, gas must move 
slowly enough or have a long enough 
path so that burning is complete before 
the gas is chilled below kindling tem- 
perature. As the proportion of excess 
air is cut down to improve efficiency the 
time element becomes more important 
because of reduced chances for free 
oxygen molecules to mix with unburned 
‘gas. 

In considering the combustion of 


Fig. 4—Modern steam generator at Eugene for burning saw- 
dust and chips as normal fuel with oil burners for sup- 
wa plementary operation. 
Air duct 448F -_— 


Conveyors feed fuel to primary 


grate, which is water cooled by feedwater. Large air pre- 
heater delivers air at high temperature to aid in drying 
Efficiency is assured by combustion conditions 


wood, one should carefully review the 
characteristics of a household fireplace. 
The heat reflected from the masonry 
back to the burning fuel is important to 
the combustion process, sustaining tem- 
perature well above the kindling point. 
Comparatively large pieces of dry wood 
are customarily used in fireplaces; heat 
penetration is slow so that volatiles are 
still being released while fixed carbon 
is being consumed at the surface. The 
smaller the individual pieces of wood. 
the faster the release of volatiles and 
the shorter the total burning time. 


Sawdust Fuel 


Thus sawdust has proved an entirely 
satisfactory fuel for steam boilers. It 
is already in a finely divided state so 
that combustion proceeds rapidly. There 
is never any considerable quantity of 
fuel in the burning zone. Fuel can be 
introduced by gravity or any type of 
automatic feed. If the burning zone is 
reasonably well shielded from radiation 
loss to cold surfaces, good burning con- 
ditions can be maintained under low 
load or banked conditions as well as 
higher rates of fuel feed. 

Fig. 5 shows a modern 60,000-lb-per- 
hr 250-psi boiler installation adapted to 
wood-waste fuel. Preheated air aids in 
drying the fuel which is fed from 4 
hopper into a refractory-lined chamber 
by three feeder conveyors through chutes 
that are substantially air tight. Grates 
are water cooled, the heat absorbed be- 
ing returned to the boiler feedwater. 
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>CorROSION of piping for steam heat- 
ing comes mainly from oxygen and car- 
bon dioxide (CO.) dissolved in con- 
densate. Scattered pitting usually in- 
dicates oxygen corrosion. But: CO, 
makes condensate acidic so that it dis- 
solves metal more uniformly and pro- 
duces initial failure at threaded joints 
where piping is relatively thin. Sur- 
faces of heaters, radiators and traps 
are especially vulnerable because they 
are exposed to newly condensed steam. 
As an added nuisance, solid corrosion 
products accumulate and plug the re- 
tum lines. CO, enters with feedwater, 
generally as carbonates and bicarbon- 
ates, whereas oxygen not only enters 
with feedwater but also with air that 


*Abstracted from U. S. Bureau of Mines 
Report of Investigations 3754 


Amines Check Corrosion 
Condensate Return Lines 


operating temperature. Guard against excessive, costly loss from vents and blowdowns* 


leaks into lines under partial vacuum. 

Natural water sometimes contains 
both free and combined CO, as car- 
bonates and bicarbonates. In addition, 
sodium carbonate is often added with 
boiler-water-treating chemicals. Heated 
at boiling temperatures, bicarbonates, 
and to a_ large extent carbonates, de- 
compose and gaseous CO, leaves the 
water with the steam. Condensate from 
steam containing CO, tends to dissolve 
the gas until equilibrium is reached 
with that remaining in the vapor. In 
the absence of alkaline carryover, CO. 
is present both in the free state and as 
carbonic acid. 

Poorly vented equipment accumu- 
la.es the gas and, as a result, the con- 
densate contacts an especially high 
concentration of CO, and can dissolve 
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Fig, 1—The pH and amine concentration of the steam increased sharply after each 
addition of compound, but tapered off in the 3-hr period after initial treatment 
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Fig. 2—No amine was found in the return until almost 2 hr after the first treat- 
ment because condensate containing the newly added amine returned intermittently 


Maximum effect comes from continuous feeding of a compound volatilizing completely at 


much of it. Net result is channeling of 
the nipples and often of adjacent pip- 
ing. In the return pipe smaller con- 
centration of CO, in the vapor reduces 
both the CO, dissolved in the con- 
densate and resulting corrosion. 

Condensate containing alkaline car- 
ryover can dissolve additional CO, be- 
cause part of the gas reacts with the 
alkali to form bicarbonates. Then 
only the remaining free CO, in the 
water is in equilibrium with residual 
gas in the steam. With sufficient al- 
kali carryover essentially all of the gas 
may be converted to carbonates so that 
little carbonic acid remains to corrode 
the metal. In general, such water is 
almost neutral or has a pH close to 7.0. 

Certain amines have been offered as 
having practical value to prevent con- 
densate corrosion in the belief that 
they volatilize from boiler water and 
neutralize the carbon dioxide. These 
chemicals are compounds in which an 
organic group is substituted for one or 
more hydrogen atoms of the ammonia 
molecule. Some of the simpler amines 
are soluble in water and volatilize from 
steaming water. 


Dissolves CO: 


To prevent corrosion, amines act like 
alkaline carryover leaving little or no 
free CO. in the condensate, Hence it 
appears that if enough amine is sup- 
plied continuously to provide a con- 
densate pH of 7.0, corrosion can be 
controlled. Experience is the best 
guide to room-temperature alkalinity 
at which to maintain condensate. Ex- 
cessive use of amines is not only ex- 
pensive but may lead to undesirable 
reactions on valve metal and packing. 

The ideal amine is alkaline and 
volatile with steam from boiler water. 
When steam condenses, the amine dis- 
solves in the condensate and neutral- 
izes the carbonic acid. Presumably the 
neutral or alkaline condensate is then 
less corrosive. Caustic soda in boiler 
water, being a stronger alkali than the 
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amine, would release the latter to re- 
circulate with the steam. When plant 
makeup water adds comparatively lit- 
tle CO, to steam. the ideal amine can 
be quite useful without excessive cost. 

Without amine treatment. CO. in 
the condensate is mostly free. and in 
this state prevents further solution of 
the much larger quantity remaining in 
steam spaces. Uncondensed gas is 
usually vented, and some of the CO, 
already dissolved may afterward be lost 
when the condensate passes through 
flash tanks. Only a small portion of 
the CO, returns to the boiler. 

On the other hand, when an amine 
produces an alkaline condensate, the 
free CO, is neutralized, and the time 
factor is the only barrier to complete 
solution of all CO, in the steam. Con- 
sequently enough amine must be used 
to neutralize both the CO, normally 
present in the condensate and that in 
the steam. With all CO, fixed as amine 
bicarbonate in the condensate, both CO, 
and amine return to the boiler feed- 
water. Ordinarily little of this CO, is 
driven off in the feedwater heater. 


Amine Conductivity 


Normally condensate is a poor con- 
ductor of electricity. Any increase in 
its conductivity tends to favor corro- 
sion since the process is considered es- 
sentially electrochemical. This may be 
especially true of oxygen corrosion. 
Therefore remember that amine bi- 
carbonate in the condensate greatly in- 
creases its conductivity, Even though 
certain amines markedly decrease re- 
turn-line corrosion, the condensate in 
many such systems is acid most of the 
time. Therefore the quantity of amines 
to inhibit corrosion may be much less 
than that to neutralize the carbonic 
acid completely. 

Cyclohexylamine, one of the princi- 
pal amines for alkalizing steam con- 
densate, is an organic compound in 
which the cyclohexyl group substitutes 
for one of the hydrogen atoms of am- 
monia. 

The pure amine is a_ water-white 
liquid with a strong, fishy odor. It boils 
at 276 F but has the peculiar property 
of forming with water a mixture that 
boils at 206 F. The compound must be 
handled with care because the vapors 
are inflammable and in the concen- 
trated state it may produce skin sores. 
Water solutions of cyclohexylamine are 
alkaline. The amine is more strongly 
basic than carbonic acid is acidic so 
that when chemical equivalents of the 
two are mixed the amine bicarbonate 
formed is slightly alkaline (pH 8.1). 
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Cyclohexylamine treatment should 
prevent return-line corrosion if enough 
amine is introduced into the steam sys- 
tem to maintain the condensate at a 
minimum pH of 7.0. measured at room 
temperature. 

To alkalize the condensate properly 
by cvelohexylamine the amine must be 
sufficiently volatile to enter the main 
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Fig. 3—Injecting treatment rapidly pro- 
duced high amine content in the steam 
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Fig. 4—During this test deaerating 
heater operated above atmospheric boil- 
ing point and gave better CO, removal 


studies showed that it completely votali- 
lizes in a short time from a boiling 
alkaline solution. Continued experi- 
ments determined amine concentrate at 
several points in steam-heating system 
supplied by a 1000-sq-ft Wickes boiler, 
while cyclohexylamine was fed to pro- 
duce alkalinity in the condensate re- 
turn. Steam is generated at 100 psi. 
but is used directly at this pressure 
only in certain heaters, other buildings 
being equipped with individual pres- 
sure reducer, safety valve, traps and 
flash tanks. Most of the latter are 
vented. 

Condensate from the flash tanks 
goes to central collecting tanks from 
which it is pumped intermittently to 


the boiler room. Here, condensate 
ters a 1000-gal storage tank :ounted 
above the deaerating heater. Whe) 
tank water level drops to one third {yl} 
cold. untreated well water containing 
45 ppm of free CO, and 300 ppm oj 
calcium bicarbonate is introduced 
matically. Makeup requires « mini. 
mum of 2000 gal per day. A float valy 
in the feedwater heater regulate- water 
flow from the tank. Steam to the heater 
was maintained at 4-psi backpressur 

Feed pumps supply deaerated wate; 
to the boiler according to steam de 
mand. special connection to th 
pump intake permitted introducing dj 
rectly to the boiler a 60% chemical s. 
lution proportioned to suit the water 
flow. The boiler, internally  treate 
with metaphosphate and quebrach 
extract. is blown down when the wate 
contains more than 3000 ppm dissolved 
solids. Boiler water usually contains ; 
hydroxide concentration of about 10) 
ppm OH, a phosphate concentration 
about 30 ppm PO, and a definite tannin 
color. 


Sampling Points 


Condensate was sampled at the ver 
tical pipe leading to the main storage 
tank, and steam at the auxiliary steam 
header. Piping arrangement permit 
ted sampling the vapor leaving deaerat 
ing-heater vent. A steam sample wa 
also taken 1100 ft from the boiler room 
from a low-pressure pipe. All sample 
were taken through copper coolix 
coils and, to prevent stagnancy, a smal 
continuous stream was discharged \ 
waste at each point during the run. 

Tests were begun 15 min_ befor 
amine was added and samples wer 
drawn from the condensate and the tw 
steam sampling points at 5-min inte: 
vals. Three vapor samples from th 
deaerating-heater vent were taken # 
15-min intervals. A sample of boilé 
water was taken 30 min after adding 
the amine. Ordinarily tests ran 84 mit 

Fig. 1 shows how steam pH ati 
amine concentration leaving the boil 
varied through the 3-hr period follow 
ing initial treatment. The two adi’ 
tions of one quart each of 60%-amil* 
solution caused almost instantaned! 
rise in the curves. First treatment ke? 
the steam alkaline for about 30 mit 
the second. for about 35 min. Ti 
amine entered the boiler more slov! 
during the second injection is 
firmed by the substantially lower ma” 
mum concentration. 

Fig. 2 shows how pH and amine 00 
centration built up in the condenst! 
during the same 3-hr period. No ami 
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yas found in the return until almost 
two hours after the first treatment be- 
cause condensate containing the newly 
added amine returned intermittently. 
Fig. 3 indicates variation of pH and 
amine concentration in the steam dur- 
ing the first run under stabilized con- 
ditions. Feedwater pumps were 
stopped 10 to 15 min before amine was 
added. and its concentration in the 
team dropped to zero. A rapid injee- 
tion of treatment then resulted in the 
unusually high amine concentration of 
660 ppm in the steam, condensate re- 
maining alkaline about 30 min. 
Condensate pH during this run was 
between 7.2 and 7.6, Fig. 4. Amine 
concentration was between 60 and 100 
ppm, while total CO, (free and com- 
bined) in three determinations aver- 
aged 34 ppm. Previous to this run the 
deaerating heater was cleaned and ar- 
ranged for operation at temperatures 
above the atmospheric boiling point, 
making possible better CO. removal. 

Adding one quart of 60° .-amine so- 
lution affected the pH and amine con- 
centrations in the steam at both sam- 
pling points when the condensate pH 
had been adjusted to pH 8.3, Fig. 5. 
Higher total CO, concentrations in the 
low-pressure steam (1100 ft from the 
boiler) may indicate CO, pockets in 
the steam line. Or it is possible that 
only a fraction of CO. in the steam is 
condensed with the sample and that at 
low pressure (10 psi), conditions may 
be more favorable for condensing. 


Amine with pH 9.1 


Fig. 6 shows variations in the al- 
kalinity and amine concentration of the 
steam caused by adding amine to the 
system when condensate returns were 
adjusted to pH 9.1. Amine concentra- 
tion and alkalinity variations were 
similar to those for previous runs. 
Even though the condensate’s amine 
content was relatively high in this run. 
steam samples were alkaline for only a 
comparatively short time immediately 
after adding makeup amine to the 
boiler, 

Fig. 7 compares the return conden- 
sate of Fig. 6 with that of a test for 
which the deaerating-heater tempera- 
ture was lowered to below 210 F. On 
the average, amine concentration in 
the samples was somewhat higher dur- 
ing the latter test. Total CO, content 
was 30% higher, however, and pH was 
therefore considerably lower. Amine 
additions before and during the two 
runs were the same. Analysis of the 
vented vapors from the deaerating 
heater showed that little change oc- 
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curred in the amount of amine driven 
off. but that much less CO, was re- 
moved when the heater temperature 
was below atmospheric boiling point. 


Boiler-water samples, taken at vari- 


(Continued on page 146) 


ous times after raw makeup was added, 


contained little or no amine. Concen- 
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Fig. 5—Higher CO, at a point 1100 ft from the boiler indicates either CO, pockets 
in the line or that low pressure may favor CO, condensation in the test sample 
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Fig. 6—Variations in the alkalinity and amine concentration of the steam caused 
by adding compound to the system when return condensate is adjusted to pH 9.1 
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Fig. 7—Comparing test of Fig. 6 with results obtained by lowering the deaerating 


(| 


heater temperature below 210 F. Total CO, is 30% higher, amine loss constant 
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to insure reliability. This article, second of two, discusses the wide variety of modern 


By DR R W MITCHELL’ 
Technical Director, 
Magnus Chemical Co, Garwood, N. Y. 


> MopERN comPounpDS, fitted to the in- 
dividual job, take much drudgery out 
of numerous power-plant cleaning oper- 
ations, and save time and dollars as 
well. Here is a broad picture of basic 
materials and the kinds of dirt they re- 
move most effectively, with a detailed 
discussion of some major cleaning prob- 
lems. For handy reference, a compre- 
hensive table on the facing page sum- 
marizes jobs, materials and methods. 

In the past, strongly alkaline mate- 
rials, including caustic soda itself, were 
used more or less indiscriminately. 
Modern alkaline cleaners, carefully 
compounded for specific characteristics, 
find wide use but are supplemented by 
many completely different materials, 
better suited for certain kinds of work. 
All these new cleaners meet five basic 
requirements, set down in a preceding 
article (Power, Oct, 1944, pp 82-84). 
A good cleaner should (1) have no 
harmful effects on equipment or sur- 
roundings (2) be safe to handle and 
use (3) permit simple methods and in- 
volve minimum technical supervision 
(4) act as speedily as possible (5) hold 
over-all cleaning costs to a minimum. 

Type of cleaner depends mainly on 
nature and composition of substances to 
be removed; characteristics of equip- 
ment to be cleaned usually determine 
application method and only indirectly 
affect choice of cleaning material. Sub- 
stances to remove from power-plant 
equipment fall into two broad classifi- 
cations: (1) various types of scales and 
sludges deposited from water and (2) 
oily or greasy deposits. Other materials 
are usually present—rust, carbon, metal 
particles and what may be called, for 
lack of a better term, common dirt. Both 
classes of deposits differ according to 
composition and effects of surrounding 
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Proper Materials and Methods 
Make Power-Plant Cleaning Jobs Easy 


Keeping equipment clean inside and out maintains efficiency and capacity, and helps 


cleaning compounds, telling where and how to use them for maximum effectiveness 


Oil heat 
side bi 


may be available. 


EDITOR’S NOTE 


Because an article of this kind must be specific to be useful to practical 
men, Pdéwer has departed somewhat from its policy and included trade 
names that permit easy identification of the various cleaning compounds. 
Names in the table are merely representative and often other products 


Instructions on solution strength and cleaning method apply to average 
cases and vary with amount of dirt and its nature. 
facturers give full instructions on use of their cleaning products and 
stand ready to advise on special problems. Dr. Mitchell’s article naturally 
deals primarily with his company’s products. For the portion of the tabular 
data referring to Oakite materials, Power is indebted to R L Fiske 
and G A Lux, of Oakite Products Co. 


water 


Boilers 
installe 


Reputable manu- 


conditions, such as heat. The following 
paragraphs discuss these general classi- 
fications and show how specific cleaning 
compounds meet various specific re- 
quirements. 

Perhaps the biggest power-plant 
cleaning job is maintenance of effective 
heat transfer by keeping tubes, boiler 
surfaces, condensers, water heaters and 
other heat exchangers free of scale and 
other water deposits. Hard-water scale 
is the chief offender, but even in areas 
where hardness is not excessive, deposits 
can and do accumulate from water im- 
purities. Magnesium and calcium car- 
bonate scales are commonest but other 
impurities form deposits just as hard to 
remove. The answer lies in routine 
cleaning with the proper compound to 
avoid heavy deposits that do not yield 
to treatment without dismantling. 


Inhibited-Acid Cleaners 


Alkaline cleaners can remove oils or 
greasy dirts incorporated in scale, but 
they exert no material effect on scale 
itself, which requires an acid cleaner. 
Obviously ordinary commercial acids, 
such as muriatic, involve danger of at- 
tack on metal surfaces. But develop- 
ment of inhibitors, which provide an 
effective dissolving action by an acid 
without harmful effect on metals, makes 


it possible to compound acid cleaner 
that do a safe and thorough job on water 
scale and deposits. 

Inhibited-acid cleaners are available 
in both solid and liquid form. Liquil 
types prove stronger and quicker in a 
tion but require shipment in glass car 
boys. Solid cleaners act more slow! 
but can be shipped in barrels, are easily 
made up into solutions, and can le 
stored indefinitely without lumping « 
deterioration. Allowed sufficient time 
they dissolve the heaviest deposits. Hov: 
ever, for such deposits it is often desir 
able to restore original condition with 
fast-acting liquid and then use silil 
type regularly. 

Acid cleaners are used in a wale! 
solution. Make it up in a supply tanh 
at specified temperature, in sufficiet 
volume to fill the system to be cleanti 
from supply tank and back. Task 
should have at least three baffles to 
sure settling out of undissolved dit 
carried over from the system. For suf 
gested tanks, see Power’s Oct, 194 
article, pp 82-84. 

A pump circulates the solution; 
quired cleaning time varies with natur 
and extent of deposits. In regular clea” 
ing one-hour circulation usually prove 
ample. Follow circulation of solutio 

(Continued on page 170) 
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TYPICAL COMPOUNDS AND METHODS FOR POWER-PLANT CLEANING JOBS 


Emulsified oil, wax 
and sludge 


Heavy-duty alkaline 
cleaner 
Heavy-duty alkaline 
cleaner 


Duty Cleaner 
Oakite No. 19 


Magnus Heavy- 


4-8 oz to one gal 
water 


8-10 oz to one gal 
water 


Circulate at 160 F 
for 1 to 4 hours 
Circulate at 160 F 
or more for 4 to 8 
hours 


Flush with hot water 


Flush with hot 
water, blow out with 
air 


Oil heaters, oil 
coolers, other 
heat exchangers, 
engine and com- 
pressor jackets 
(water side) 


Scale (mostly car- 
bonate), rust and 
corrosion products, 
occasionally mud, 
oi!* or grease* 


Inhibited acid (solid 
type) 


Inhibited acid 
(liquid type) 


Magnus D-Scale-R 


Oakite No. 32 


8-16 oz to one gal 
water 


One part to 3 parts 
water, or up to 50% 
by vol 


Circulate at boiling 
temperature one or 
more hours. Vent 
gas 

Allow to soak, then 
drain, or use circu- 
lation method (cold) 


Flush with water and 
rinse with mild alka- 
line solution 


Flush with water and 
neutralize with mild 
alkaline solution 


Boilers, (steam, Scale, rust, perhaps 
water side) oil 


Inhibited acid 
(liquid type) 


Magnus D-Rust-R 


Minimum concen- 
tration of 8% 


See text for details 


Fill with water, 
drain, flush and neu- 
tralize 


Grease, 
oil coating 


Boilers, newly protective 


installed 


Heavy-duty alkaline 
cleaner 


Magnus H-D Clinr; 
Oakite No. 24 


2-4 oz to one gal 
water 


Circulate at 160 F 
or more for 1 to 4 
hours 


Flush 


Meters, steam Scale, rust, perhaps 
or water oil 


Inhibited acid 
(liquid type) 


Alkaline cleaner fol- 
lowed by 
Inhibited acid 
(liquid type) 


Magnus D-Rust-R 


Oakite No. 24 


Oakite No. 32 


Minimum concen- 
tration of 8% 


4-8 oz to one gal 
water 
One part to 2-5 parts 
water 


Immerse parts at 
room temperature 
until gas evolution 
ceases; then soak 15 
min more 


Immerse in boiling 
solution 

Immerse for 10 min 
or more (cold) 


Rinse in clean water, 
then weak alkaline 
solution, and finally 
water again 


Rinse, then neutral- 
ize in Oakite No. 24 


Lube-oil fil- 


ters, strainers 


Emulsified oil, wax 
and sludge 


Heavy-duty alkaline 
cleaner 


Magnus H-D Clnr; 
Oakite No. 19 


6-8 oz to one gal 
water 


Immerse in boiling 
solution, 10-15 min 


Drain, rinse in hot 
water, air dry 


Fuel-oil fil- 


ters, strainers 


Carbonized oil and 


sludge 


Emulsifiable solvent 


Emulsifiable solvent 


Magnus No. 75 


Oakite No. 9 


Undiluted 


One part to 2-3 parts 
kerosene 


Immerse for 10 min 


Immerse for 15 min 
or more 


Drain, blow out with 
steam 


Drain, blow out with 
steam 


Emulsifiable solvent 


. 


Heavy-duty alkaline 
cleaner 


Magnusol 


Oakite No. 
No. 20 


24 or 


One part to 6-10 
kerosene 


2-4 oz to one gal 
water 


Immerse for 10 min 
at room temperature 


Immerse at 130-180 
F, for 15-45 min 


Drain, immerse in 
hot water, drain, 
dry, re-oil 


Rinse, dry, re-oil 


erst Air filters, 
f viscous impinge- Dirt and oil 
ter ment type 
Air compressor Hard carbon, car- 
aC cylinders bonized oil deposits 


Neutral soap with 
solvent 


Medium-duty alka- 
line cleaner 


Magnus No. 55-P 


Oakite Penetrant 


One part to 9 parts 
water 


4-8 oz per gal water 


Inject into cylinder 
through lubricator, 
with oil supply cut 
off. Run unit 3 hr 


Block off unit, circu- 
late warm solution 


At end of 3-hr run, 
resume lube-oil feed 


Drain, rinse, relub- 
bricate 


Emulsifiable solvent 


Magnus No. 75 


Undiluted 


Circulate at room 


Drain, flush with hot 


Inter- and temperature, 1-3 water, dry 

be fg aftercoolers Carbonized oil, dirt, hours 

(ait side) and etc 

OUR sir receivers Alkaline cleaner Oakite No. 24 or 8oztoone gal water Block off unit; circu- Drain, flush thor- 
ne Penetrant late or soak at 180 F oughly 


Diesel, gas- 
engine parts 


Carbon, sludge, 
lacquer,” etc 


Emulsifiable solvent 


Emulsifiable solvent 


Magnus Cold Tank 
Cleaner 


Oakite No. 9 


Undiluted 


One part to 4—6 parts 
kerosene 


Soak at room tem- 
perature; 20-30 min 
to 4 hours 


Soak as required 


Spray rinse with 
water or safety sol- 
vent. Brush _ if 
necessary 


Flush with light oil 
or solvent 


Rust, scale, grease 


Heavy-duty alkaline 
cleaner 


Magnus H-D Clnr; 
Oakite 24; Test X 


8 oz per gal water 


Immerse in boiling 
solution; 15-30 min 


Rinse with hot 
water, dry 


Salvage clean- 

ing: pipe, 

equipment, 

Darts Badly rusted or 
scaled 


Inhibited acid 
(liquid type) 
Alkaline cleaner fol- 
lowed by 
Inhibited acid 
(liquid type) 


Magnus D-Rust-R 


Oakite No. 24 or 
Text X followed by 
Oakite No. 32 


50-50 solution 


8 oz to one gal water 


One part to 1-3 parts 
water 


Immerse in hot solu- 
tion; 3 min 
Immerse in boiling 
solution, 15-30 mia 
Immerse for 10 min 
or more (cold) 


Follow with cleaning 
treatment above 


Rinse, then neutral- 
ize in Oakite No. 24 


Oily and greasy de- 


Cement floors posits 


Alkaline cleaner plus 
whitener 


Alkaline cleaner 


Magnus Cement 


Cleaner 


Oakite Penetrant or 
No. 20 


5 oz per gal water 


1-2 oz per gal water 


Sprinkle over wet 
surface, brush with 
water 


Apply hot, allow to 
soak, brush 


Hose off or brush 
with clear water 


Rinse or flush with 
clear water 


re Steel grating, Oily and greasy de- LEmulsifiable solvent Magnusol One part to 8 kero- Spray or brush on; Flush with water 
ure Steps, ladders posits sene or solvent allow to stand 15 hose 

min 


Paint stri; 


“It present, pretreat with alkaline cleaner 
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Heavy-duty alkaline 
cleaner 


Magnus Heavy- 
Duty Cleaner 

Oakite Stripper or 
Oakite Stripper M3 


8 oz to one gal water 


4-16 oz to one gal 
water 


Flow on hot solu- 
tion, or immerse 


Flow on hot solu- 
tion, or jmmerse 


Flush off with steam 
jet or hose. Rinse 


Flush off with steam 
jet or hose. Rinse 
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Equipment Nature of Dirt Cleaner type Trade name Solution Cleaning method After treatment 
— 

Oil heaters (oil Emulsifiable solvent Magnus No. 75 Undiluted Circulate at 160 F Flush with weak al- 
side), burner an hour or more kaline solution or oi 
parts, nozzles oil and mulsifiable solvent, Oakite No. 9 fol- One partto5-7 parts Allow to soak, then 

and other items sludge plus lowed by kerosene drain . 

exposed to oF Heavy-duty alkaline Oakite No. 19 or 8oztoone gal water Circulate at boiling Hot rinse 

and heat cleaner No. 22 temperature 


th 
— 
(ail side) 
a 
iy 
nth 
i 
id 
en! 
4 
ned 
ink 3 
in 
fir 
Ay 


WHEN pc power is available, shunt 
motors with field or armature control. 
or both, readily provide a wide range 
of speed adjustment. But ac power, for 
comparable control, must be converted 
to de and used with de motors. Elec- 
tronic methods, newest of several ways 
of accomplishing this, not only rectify 
from ac to dc but also adjust the motor’s 
field and armature voltage to obtain 
maximum speed-range control. Let us 
consider the different electronic power 
supplies and their limitations. 

Either vacuum or gas-filled electron 
tubes can be used as rectifiers to sup- 
ply adjustable-voltage dc power from 
an ac supply. High losses inherent in 
vacuum tubes limit their use to supply- 
ing sensitive pilot-field currents or very 
small fractional horsepower motors. 

An electronic rectifier without grid 
control can provide adjustable dc volt- 
age only by changing its anode voltage. 
This change can be made automatically 
by a motor-driven tap changer or a sat- 
urable reactor in the ac line. Because 
this control equipment must be in the 
ac power line it is large and expensive. 
A grid-controlled electronic rectifier is 
used extensively because it provides ad- 
justable de voltage by simple low-cost 
control with a high degree of flexibility. 


De Shunt Motor 


Fig. 2 shows a de shunt motor that 
has its armature current supplied by 
grid-controlled gas-filled tubes (thyra- 
trons) T and its field current supplied 
by 2-element gas-filled tubes G. In the 
thyratrons the grid controls the average 
dc voltage to the motor’s armature while 
the 2-element tubes provide practically 
constant voltage to the field windings. 
Each value of thyratron anode voltage 
requires a certain value of minus grid 
voltage, known as critical-grid voltage, 
to prevent the tube from conducting. 

When the thyratron anode and grid 
voltages are in phase, the latter is above 
the critical value during the entire half 
cycle and the tube conducts during this 
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Electronic Control Gives Dc Motors 
Wide Speed Range on Ac Power 


B J Dalton, General Electric application engineer, explains the different electronic combina. 
tions for obtaining dc power from ac systems, defines their limitations, and tells how elec. 


tronic control is used in some adjustable-speed and reversing motor-drive applicaiions 


period, Fig. 3. A grid voltage higher 
than the critical and 180 deg out of 
phase with the anode volts prevents the 
tube from firing and its output is zero, 
Fig. 4. A 90-deg phase shift between 
grid and anode volts permits the tube 
to conduct during one half of the half 
cycle, Fig. 5. 

Therefore, by using a phase-shifting 
device, to obtain grid voltages 0 to 180 
deg out of phase with the anode volts. 
tube output can be controlled between 
zero and maximum. If a shunt motor’s 
armature is connected to the rectifier. 
as in Fig. 2, by grid-voltage phase con- 
trol, its speed can be adjusted from near 


Fig. 1—On this steel-strip-coiler motor drive the electronic control increases the 
motor field strength to slow down the armature as the coil diameter increas¢ 


zero to full operating value. The grid. 
voltage phase-control device may be a 
small solenoid reactor, a saturable reac. 
tor or other appliance. 

Because electron tubes conduct cur- 
rent in one direction only, a de motor 
will not regenerate into a rectifier in the 
same sense that a motor regenerates 
into a generator or a de line. By proper 
grid control and by reversing the motor 
armature connections, inversion can as- 
sist in stopping or revérsing the motor. 

The inverter circuit. Fig. 7, is the 
same as the rectifier circuit, Fig. 6, ex- 
cept that the reverse contactors R are 
closed. With this connection the mo- 
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or’s counter voltage and half the trans- 
former voltage are additive. as indi- 
cated. If the tubes are made to fire 
early in each half cycle, a high plugging 
current results. However, when the 
tubes are fired late in each half cycle. 
even though the anode is still positive 
to a considerable degree with respect 
to the cathode, armature inductance 
suficiently limits current rate of rise 
for successful operation. When trans- 
former voltage reverses and becomes 
negative with respect to the center tap, 
positive anode potential is still avail- 
able and conduction continues through 
one tube until voltage between anode 
and cathode reverses. 


Inversion Current Flow 


Current during inversion 
through the tubes in the same direction 
4 in rectifier operation. but the active 
half of the anode transformer voltage 
is predominately negative. Therefore. 
the net power flow is back into the line. 


be fired earlier in the cycle to maintain 
the plugying current practically con- 
tant. To stop the motor. the tubes may 
be “phased off” when it reaches zero 
speed. To reverse it. gradually advance 
the grid firing to the same point in the 
yee at which it was operating when re- 
Yetsal was initiated. 
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ig. 2—Diagram of de-motor drive with thyratron armature 
ubes and 2-element gas-filled tubes in the field circuit. 
ig. 3 to S—By shifting the grid-voltage phase with respect 
0 anode-voltage, output of a thyratron tube can be con- 


As motor speed decreases, the tubes can 


A single-phase full-wave rectifier is 
used in Fig. 6 and 7 because it is rela- 
tively simple. This rectifier circuit is 
generally limited to motors up to about 
2 hp. Polyphase rectifiers on larger 
motors require grid control in each 
phase. Typical sizes and armature rec- 
tifier phases are: 3-hp 3-phase half- 
wave: 5-hp 4-phase half-wave: 10-hp 
3-phase half-wave; 15-hp 4-phase half- 
wave; 20-hp double-wye 6-phase half- 
wave. 

Twenty-five horsepower is near the 
feasible upper limit for a power sup- 
ply using hot-cathode tubes. This is 
based on a 75-amp rectifier of six 12.5- 
amp tubes operated in a double-wye 
6-phase half-wave combination. At 500 
v. 37.5 kw can be obtained from this 
rectifier, which is sufficient to operate 
a 25-hp motor and provide a reasonable 
overload margin. 

Higher voltages, more complex tube 
combinations, or larger thyratron tubes 
can increase the rectifier size. However. 
500 or 600 v is about the maximum ac- 
ceptable for industrial-plant motors. 
More complex tube combinations bring 
additional problems, which do not seem 
justified. Also, increasing the number 
of tubes presents a formidable obstacle 
to general acceptance of the equipment. 
While 100-amp thyratron tubes have 
been used commercially, mercury-pool- 


trolled. Fig. 6—Armature rectifier with reversing contactor 
in forward direction. Arrows show the direction of electron 
flow. Fig. 7—Same as Fig. 6 but with armature reverse con- 
tacts closed for inverter operation when plugging the motor 


cathode ignition tubes, because of their 
lower cost and the tremendous overload 
capacity of their cathodes are inher- 
ently more suitable for large power ap- 
plications. 

Tests on adjustable-speed ignitron- 
controlled de motors indicate that grid 
control may provide successful opera- 
tion. Sealed-tube ignitron rectifiers 
start at about the top rating for hot- 
cathode rectifiers. Pumped-tank recti- 
fiers continue in size to include 5000 
kw at 600 v de. Ignitron mercury-pool- 
cathode rectifiers then provide a way 
of extending all-electronic adjustable- 
speed drives to very large de motors. 


Electronic-Control Future 


Only the future will tell whether the 
ignitron control’s advantages will out- 
weigh its disadvantages sufficiently to 
make large electronic motor drives at- 
tractive. Motor-generator sets have wide 
acceptance in the adjustable-speed field. 
Use of ignitron contrd], however, will 
undoubtedly increase in those applica- 
tions where it has an advantage. 

Industrial requirements are by their 
nature diversified. Therefore, while sev- 
eral standard power supplies may be 
satisfactory in most applications, no 
general grouping of control systems can 
solve all the problems of many special- 
ized applications. Flexibilities of elec- 
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tronic control, however, make it ideally 
suited for these applications. 

Fig. 8 shows the application of an 
electronic system of control to a de mo- 
tor driving the windup reel on a high- 
voltage cable-making machine. From 
a capstan the cable moves under a 
weighted roll and then onto the reel. 
A solenoid reactor, actuated by the 
weighted roll reduces armature voltage 
and speed as reel diameter increases. 


Fatigue Testing 


Fatigue testing of metals requires a 
constant maximum amplitude, velocity, 
or acceleration of vibration. If an elec- 
tronically controlled motor drive pro- 
duces the vibrations, a signal from con- 
tacts, a piezo-electric pickup, or a simi- 
lar device can be fed to the control cir- 
cuit to correct motor speed and thus 
maintain the vibrations constant. 

Wire, paper, cloth or other materials 
are often wound on reels having a ratio 
between inside and outside diameters 
of 3 or 4 to 1. If constant material ten- 
sion is required and the material speed 
is constant, the reel will require constant 
horsepower to drive it throughout its 
speed range. 

Varying the field of an adjustable- 
speed de motor according to the amount 
of material on the reel is one way of 
obtaining constant horsepower. If drive 
friction is relatively small, armature 
current can be used as an approximate 
measure of horsepower. Control for 
this application is designed so that a 
slight increase in normal armature cur- 
rent, due to too high a speed as the reel 
builds up, automatically strengthens the 
motor field to reduce the speed and 


Fig. 8—In this system 
actuated by a weighted 


thereby hold armature current essen- 
tially constant. The steel-strip coiler in 
Fig. 1 has this type of control on its 
driving motor. 

Automatic are welding requires the 
arc to be struck automatically and the 
welding-electrode feed rate held con- 
stant with respect to material-travel 
rate for a given amount of fill. Here, 
are voltage is used to control electrode- 
motor speed. If voltage is too high, just 
right or too low, the motor runs for- 
ward, stops or reverses, respectively. 
In the forward direction, speed is pro- 
portional to arc voltage. 

Control of dynamometers is an appli- 
cation with great diversification. Appli- 
cation of electronic motor-field control 


Fig. 9—Photoelectric-tube control applied to a 10-hp payoff-reel motor, feeding 
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a steel-strip shearing line at about 700 ft per min, holds correct loop in strip 


of electronic control on a cable reel, a solenoid reactor, 
roll reduces armature voltage and speed as reel builds up 


to dc machines in aircraft engine testing 
is but one example. Here, speed must 
be held accurate. If the dynamometer 
cranks the engine, speed should be the 
same as when the engine delivers power, 
but the time to correct the speed under 
this transfer condition should be short. 
During the performance of some tests it 
is necessary to hold constant the field 
current rather than the speed. 


Photoelectric Control 


Photoelectric loop control has re 
cently been applied successfully to a 
10-hp payoff-reel motor feeding a steel- 
strip shearing line at about 700 ft per 
min, Fig. 9. In this system, amount of 
light striking a 20-in.-high phototube 
bank controls the motor-field strength, 
thereby determining motor and strip 
speed. Steel-loop position is held ap- 
proximately constant, even during accel- 
eration on an adjustable-voltage bus 
by the loop modulating a light beam 
from the light bank. 

A few of the many possibilities for 
electronic methods to aid in the control 
of industrial processes are (1) speed 
adjustment of textile-range drives ac 
cording to moisture content of cloth (2) 
oven conveyors with temperature (3) 
pumps with pressure. 

Because functions, speeds of response, 
or accuracies otherwise impossible are 
often made practical by electronic cot 
trol, we can be optimistic about its 
future. Remember, however, that real 
progress will result only from recognr 
tion that electronics is not a panacea 
but a useful tool to apply as carefully 
as. or perhaps even more carefully than, 
any other industrial tool if expected re 
sults are to be attained. 
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Hydraulic units meet such a wide range of drive requirements in power and industrial 


By F A ANNETT, Associate Editor 


plants that every engineer should know what they are and what they can do. This spe- 


Couplings 


Hydraulic couplings have a wide range 
of applications for two general classes 
of service: constant- and variable- 
speed drives. They are built for almost 
any power from ¥% hp up, to connect 


-Engine-shatt 


Flywheel! 


1 Section through traction-type 
hydraulic coupling shows flow of 
fluid in the unit's working circuit 
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Speed- 
contro/ 


Leakoff nozzie 


Rotating oil 
reservoir i 


cial section, Power's 52nd, concisely describes construction, operation and charac- 


teristics of hydraulic couplings, torque converters and variable-speed transmissions 


internal-combustion engines and elec- 
tric motors to their loads in power 
and industrial plants, in transporta- 
tion, and in such fields as marine, 
construction, and oil-well drilling. 
Hydraulic torque converters, which 
will be explained later, are built on a 
similar principle. 

Hydraulic couplings are also known 


Adjustable scoop 


2 Section through a scoop-con- 
trolled hydraulic coupling built 
for variable-speed requirements 


as fluid couplings, fluid drives, hy- 
draulic clutches and hydraulic drives. 
Constant-speed (traction) and vari- 
able-speed designs, Fig. 1 and 2, are 
essentially alike in construction except 
for the latter’s speed-control device. 
Each has a primary and a secondary 
element. The primary element may be 
considered a centrifugal-pump impeller 
and the secondary, or output element, 
a waterwheel. 

In Fig. 1 the impeller is shown cross 
hatched and coupled to an internal- 
combustion-engine crankshaft.The part 
illustrated in solid lines is the runner 
or waterwheel, which is keyed to 
the driven shaft. The coupling is filled 
with a light mineral oil of steam-tur- 
bine quality. When the engine drives 
the impeller, it discharges oil through 
the runner buckets back to the im- 
peller, which causes the runner to 
rotate with the impeller. 


Impeller and Runner 


Fig. 3 shows the inside of an im- 
peller and runner. When the two face 
each other in a coupling, center rings 
R form the ring core C, Fig. 1, about 
which the fluid circulates. When the 
impeller rotates liquid is discharged 
by centrifugal force from passages A 
in the impeller into passages B of the 
runner. The fluid then flows back of 
the ring core R and afterwards returns 
to the impeller. 

Fig. 5 is a cross-section of a twin 
hydraulic coupling of the constant- 
speed (traction) design. This coupling 
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has two runners connected back to 
back on a hub keyed to the output 
shaft. A runner faces each impeller. 
These form part of the coupling casing, 
which is supported on two ball bear- 
ings on the output shaft. Arrows in- 
dicate oil circulation between impellers 
and runners and show two separate 
working circuits. The circuits are kept 
comparatively narrow to reduce over- 
all length of the coupling. The circuits 
are further pinched in at the outside 
diameter to reduce the weight, the 
quantity of oil required, and the fly- 
wheel effect of the unit. The area var- 
iations around the circuits are so pro- 
portioned as to secure minimum drag 
torque with maximum torque capacity. 

Oil discharged from the impeller to 
the runner produces an axial thrust 
that tends to separate the two. In the 
twin coupling, axial thrust of one 
working circuit opposes that of the 
other and they balance out to put the 
runner in axial hydraulic balance. 
Blades in impellers and runners are 
straight so that the coupling operates 
equally well in either direction of ro- 
tation, as does the one in Fig. 1. 
Since the hydraulic circuit is sub- 
stantially the same in both impellers 
and runners, either may serve as the 
input or output member. 


Torque Transmission 


There is no mechanical connection 
between the two elements of a fluid 
coupling, torque being transmitted 
from impeller to runner by the fluid. 
Speed ratio between the two depends on 
the amount of oil in the coupling and 
kind of load. With the coupling work- 
ing circuit full of oil, the output shaft 
at full load operates at about 3% 
lower speed than the input shaft. This 
is known as the full-load slip of the 
coupling. Reducing the amount of oil 
in the coupling reduces its output 
speed. Output-shaft torque equals that 
of the input shaft under all conditions. 

In a constant-speed coupling, Fig. 1 
or 5, at standstill the oil is in the cas- 
ing bottom so that the power unit 
starts under practically no load. As 
the power-unit speed increases, oil 
automatically returns to the working 
circuit to accelerate the load smoothly. 
In Fig. 1, baffle B, a metal ring at- 
tached to the inner periphery of the 
runner circuit, reduces the drag torque 
at starting and limits the stalling 
torque. The reason is that at slow 
speed and high slip the oil does not 
all flow along the outer periphery of 
the working circuit, so that the baffle 
interferes with its flow and reduces 
the torque. At full speed, working- 
circuit fluid takes the position shown, 
clears the baffle and transmits max- 
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3 Construction of impeller, left, 
hydraulic coupling. These operate facing each other, as in Fig. 1, 2 


and runner, right, for a traction 
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4 Performance curves of general-purpose squirrel-cage motor connect- 
ed by hydraulic coupling to load with hard-starting characteristics 


imum torque from impeller to runner. 

A fluid coupling between a power 
unit and its load serves as an auto- 
matic clutch. As such it makes 
possible the use of simple general-pur- 
pose squirrel-cage motors for applica- 
tions that would otherwise require a 
higher-cost lower-efficiency motor and 
sometimes a complicated control. The 
coupling relieves the motor of shock 
loads, makes shear pins unnecessary 
and prevents the motor being sub- 
jected to stalling loads. 

Fig. 4 shows how a fluid coupling 
performs as an automatic clutch when 
connected between a simple general- 


purpose squirrel-cage motor and its 
load. The motor speed-torque curve 
is that of an 1800-rpm motor with 
a starting torque of 160%, and a peak 
torque reaching 280% at about 80% 
synchronous speed. When the motor 
switch is closed it develops a torque 
of 160% on an inrush current of 700% 
full-load amperes, but the coupling 
torque is zero. As a result the motor 
accelerates quickly and the starting 
current decreases. 

As the motor accelerates, coupling 
torque increases practically as the 
square of the impeller speed until at 
about 88% motor synchronous speed, 
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the coupling and motor torques are 
equal at 240% full-load value, point 
B. At this point the motor develops 
its torque with 240% full-load cur- 
rent. Beyond point B full motor 
torque is available to complete ac- 
celerating the load, which comes to 
about 97% synchronous speed and full 
load, point C. The curve from A to B 
and down to C is the torque that the 
coupling transmits from the motor to 
the load. 

Regardless of the connected-load 
characteristics, the traction-coupling- 
equipped motor starts without load, 
because at zero speed the coupling 
torque transmitting capacity is zero, 
point A. The motor therefore accel- 
erates quickly, the coupling delivering 
increasing torque to the load along 
torque curve AB until the load starts 
to move. Coupling slip then decreases 
rapidly until motor full-load torque 
is delivered to the load at about 3% 
slip (97% efficiency). 

The coupling handles overloads 
smoothly and automatically. If an 
overload occurs coupling slip increases 
and the motor slows down to develop 
increased torque. Coupling torque in- 
creases following back along curve CB, 
with motor current increasing along 


starting current curve. When the over- 
load ceases the motor and coupling 
return to normal operation. 

If the load jams, the motor slows 
down to about 88% synchronous 
speed and its torque increases along 
curve CB. At B the motor torque ex- 
ceeds that of the coupling and the 
load stalls, but the motor continues to 
operate and develop about 240% full- 
load torque on about 240% full-load 
current. Under these conditions if the 
motor is properly protected, its pro- 
tective device quickly opens and dis- 
connects it from the line. 


Diesel-Engine Drives 


A fluid coupling between a diesel 
engine and its load performs in a 
manner similar to a coupling on a 
general-purpose squirrel-cage induc- 
tion motor. It permits the engine to 
start without load, and gradually picks 
it up as the engine comes up to speed. 
The engine cannot stall because an 
overload merely slows it down and in- 
creases the slip in the coupling. The 
output shaft may be stalled under full 
engine torque, while the engine con- 
tinues to run at reduced speed. 

The coupling also serves as a flex- 


ible connection between engine and 
load to prevent transmitting shocks 
and torsional vibration from engine 
to load or from load to engine. Two 
or more engines connected to the same 
load by hydraulic couplings, as in 
marine applications, automatically di- 
vide the load between them. If one 
engine tends to run a little faster and 
take more load than another, slip in- 
creases in its coupling to maintain its 
load practically constant. 

Practically the same coupling de- 
sign, Fig. 1, is used for variable-speed 
applications except that a means is 
included for filling and emptying the 
coupling. One method uses a scoop 
tube, Fig. 2. The part shown in heavy, 
solid lines is a stationary manifold, 
which supports the scoop tube within 
the casing. This tube can be swung 
through an arc of about 70 deg to 
control the filling of the coupling and 
its output speed. 

The outer casing connects to the im- 
peller, revolves with it and acts as a 
reservoir for the oil not required in 
the coupling to transmit power at a 
given speed setting. With the coupling 
empty it transmits no power, then by 
swinging the scoop into the annular 
ring of oil the coupling’s working cir- 
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cuit is filled to give the desired out- 
put speed. By control of the amount 
of oil in the working circuit any out- 
put speed may be had between 20 
and 97% of input speed. 

Leakoff nozzles around the inner- 
casing rim allow a constant flow of 
oil from it to the rotating reservoir, 
from which it is picked up by the 
scoop, circulated through a cooler and 
returned to the working circuit. Thus, 
while the coupling is in service there 
is a constant circulation of oil between 
the working circuit to the casing and 
back. When the working circuit of the 
coupling, Fig. 2, is full of oil it per- 
forms like the one in Fig. 1. 

The working circuit of this type of 
coupling can be empiy and its scoops 
fully retracted when the power unit is 
started, so that it accelerates to full 
speed without load. Then, the scoop 
is advanced to fill the coupling and 
accelerate the load to the desired 
speed so that the coupling gives con- 
trol of acceleration and output speed. 
Thus it is suitable for a wide range of 
applications, such as driving fans, 
pumps, compressors, centrifugals, ball 
mills, crushers and other equipment, 
for speed control and for difficult 
starting loads, or both. 

For the larger-sized variable-speed 
couplings a design, Fig. 6, is used. 
In this, a stationary scoop S contin- 
ually removes part of the oil from the 
coupling, passes it through a cooler 
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and returns it to the working circuit, 
as indicated by the arrows. To control 
output-shaft speed, a small reversible 
motor-driven rotary pump supplies oil 
from the coupling’s reservoir to or re- 
moves it from the working circuit. Oil 
removed is stored in the reservoir. 


The pump driven by a polyphase 
motor is controlled by a reversing 
switch, actuated by a forward and re- 
verse pushbutton or pistol: switch. 
Mercury switches can actuate the mag- 
netic switch under automatic control. 


Torque 
Converters 


A hydraulic torque converter may be 
considered a member of the hydraulic 
coupling, or clutch, family. Output 
torque of hydraulic couplings always 
equals input torque. If load increases, 
prime-mover torque increases to that 
required by the load and the coupling 
slip increases to where its torque equals 
that of the prime mover. In a hydraulic 
torque converter the output torque in- 
creases above input torque as the out- 
put-shaft speed decreases. 

Fig. 7 shows a section of a hydrau- 
lic torque converter. This equipment 
is essentially a single-stage centrifugal 
pump discharging through a 3-stage 
turbine. P is one of a ring of the 
pump’s impeller vanes supported be- 
tween shrouds S and S,. These shrouds 
support the impeller on the input 
shaft. T,, T., and T. are three rows 
of blades fixed on the turbine rotor, 
which comprises the central part C of 
the converter and shroud S,. The lat- 
ter supports the turbine rotor on the 
output shaft. 

Between the rows of turbine-rotor 
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blades are two rows of fixed guide 
blades F and Fi, supported in the 
converter’s casing. The stationary cas- 
ing supports the input and output 
shafts on ball bearings B and B,. 

Driven directly by the engine the 
impeller’s discharge delivers its full 
impact to the first row of turbine 
blades, T,. After leaving them the 
fluid is turned by the housing through 
guide blades F, which direct its flow 
through the turbine’s second-stage 
blades, T.,. As the fluid flows toward 
the converter’s center it passes 
through a second row of guide vanes, 
F,, which change its direction for cor- 
rect impact with the turbine third- 
stage blades T.,. The fluid then com- 
pletes its circuit by entering the im- 
peller. 

A small auxiliary fluid pump driven 
by the input shaft maintains a fixed 
pressure on the fluid in the converter’s 
housing. This pressure prevents cavi- 
tation at the impeller and turbine 
blades. 

Torque multiplication in the con- 
verter results from the guide or reac- 
tion blades. These blades are station- 
ary in the casing and cannot move 
when the fluid strikes them so it is 
redirected to the next turbine stage to 
increase the torque in much the same 
way that steam flowing through the 
blades of a reaction turbine increases 
the torque in each succeeding stage. 


Characteristic Curves 


Fig. 8 shows the characteristic 
curves of a hydraulic torque con- 
verter connected to an internal-com- 
bustion engine. At an engine speed of 
1800 rpm, converter’s output torque 
(at 1200-rpm output-shaft speed) 
equals engine torque, 500 ft-lb. As- 
suming the engine to operate on fixed 
throttle, if load increases it slows 
down, but its torque remains prac- 
tically constant at 500 ft-lb. 

When the load slows down the en- 
gine to 1600 rpm, point A, the con- 
verter's output shaft has slowed to 700 
tpm, but its torque increases to 900 
ft-lb, point B, or about double that at 
1200 rpm. At this point the converter 
develops its maximum efficiency, 
about 85%. Its efficiency curve is 
fairly flat. being above 80% between 
400 and 1000 rpm output speed. 

Increasing the load, to where the 
torque converter stalls, slows the en- 
gine down to 1250 rpm, but torque 
developed by the output shaft in- 
creases to 2500 ft-lb, five times that at 
1200 rpm output speed. Thus, the 
torque converter prevents the engine 
Stalling and at the same time delivers 
a torque several times that produced 
by the engine shaft to drive the load. 
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Hydraulic torque converters are 
used on internal-combustion-engine- 
driven oil-field hoisting-and-drilling 
rigs, locomotives, locomotive cranes, 
logging and other equipment. 


Variable-Speed 


Transmissions 


Hydraulic variable-speed units of 
the positive-drive type find extensive 
use in power applications requiring 
close control over a wide range 
of speed and load. Each unit consists 
essentially of a constant-speed motor- 
driven variable-displacement pump 
that supplies oil to a constant- or a 
variable-displacement hydraulic motor. 
By adjusting the pump’s _ stroke, 
amount of oil delivered to the motor 


varies and, consequently, its speed. 
These drives are built in two general 
designs, parallel and radial piston, and 
in sizes from fractional to several 
hundred horsepower. 

Fig. 9 shows a cross-section through 
a parallel-piston design with a vari- 
able-displacement pump and a con- 
stant-displacement motor combined in 
a single varjable-speed unit. Where 
desired, pump and motor may be 
operated as separate units connected 
by a discharge and a return pipe. 
Pump and motor ends are practically 
the same except that the position of 
the pump’s piston-rod socket plate can 
be adjusted to vary its stroke. 

In Fig. 9, the pump consists of a 
tilting box T in which socket ring R 
revolves. T is held stationary by a 
connection to the control worm C. 
R connects to the input shaft by a 
universal joint U and rests against a 
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roller thrust bearing D in the tilting 
plate, on which it revolves. The socket 
ring has seven or nine bronze sockets 
for an equal number of piston con- 
necting rods with spherical ends. The 
pistons and cylinders are ground to 
a good fit, which keeps leakage small 
without use of piston rings. 

Spiral spring S between cylinder 
barrel B and a collar on the input 
shaft holds the barrel against valve 
plate V, when they are not under 
pump pressure. When the pump is in 
operation the barrel is held against 
the valve by pressure resulting from 
the difference in the valve-plate and 
cylinder-port areas. Two semicircular 
ports that pass through plate V con- 
nect the pump with the motor. Each 
of the ports extends through an arc 
of about 170 deg on each side of the 
plate’s vertical axis, and therefore can- 
not be seen in Fig. 9. 

Barrel B has as many equally 
spaced semicircular ports as it has 
cylinders. As the barrel revolves with 
the input shaft its ports pass in suc- 
cession over the valve-plate ports. One 
of the latter acts as an intake and 
the other as a discharge port for the 
pump cylinders. Two relief valves in 
valve plate V have ball check valves 
through which oil flows from the reser- 
voir, Fig. 10, to keep the pressure sys- 
tem full. 

Socket ring Ri in the motor is sim- 
ilar to that in the pump. Angle box 
T; performs a similar function to that 
of tilting box 7, but is not adjustable 
and carries socket ring Ri: on roller 
bearings at a 20-deg angle from the 
vertical. Pump and motor rotating 
elements are supported by a bronze 
sleeve bearing in the casing and by a 
roller bearing in the valve plate. 
A universal joint U connecting socket 
ring R to the shaft permits free move- 
ment of the ring as the shaft rotates. 
The input shaft drives the cylinder 
barrel through two barrel keys that fit 
in ways machined in the shaft. 


Tilting-Box Socket Ring 


Tilting box 7 and socket ring R, 
Fig. 9, are in the vertical or neutral 
position. If the input shaft is turned, 
socket ring R and cylinder barrel B 
turn with it, but the pump and motor 
pistons have no motion in their cyl- 
inders. Turning control C until socket 
ring R takes a position XX, pulls the 
top pistons farther out of their cylin- 
ders and pushes the bottom ones in, 
as indicated by position of motor’s 
socket ring. 

With the socket plate tilted to posi- 
tion XX, when the socket ring and 
cylinder barrel are turned one-half 
revolution, pistons that were on top 
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will be at the bottom and those at 
the bottom will be at the top. In this 
rotational-position change, pistons 
that were at the top are pushed in 
as they move to a bottom position. 
Those at the bottom, which had been 
pushed in, were pulled out as they 
came up to the top position. That is, 
by rotating the socket plate and cylin- 
der barrel, when the former is tilted, 
the pistons are moved in and out of 
their cylinders. 

Assume that you are looking at the 
input end of the unit when the shaft 
turns clockwise. As the cylinder barrel 
and socket ring turn, pistons and cyl- 
inders move up on the left and down 
on the right. This causes the left-hand 
pistons to pull out of their cylinders 
and draw oil into them from the valve 
plate. On the right, the pistons move 
into their cylinders and force oil out 
through the valve-plate port and into 
the cylinders of the motor to drive it. 

When pistons are at top or bottom 
dead center they are over the dividing 
walls between the two valve-plate 
ports. While the pistons pass over 
these walls they change from suction 
to discharge. Amount of pump-piston 
motion and, consequently, quantity of 
oil pumped to the motor, and its out- 
put-shaft speed, depend on the socket- 
plate angle. 

When the pump socket plate has the 
same angle, 20 deg, as the motor, out- 
put speed is about the same as input 
speed. As the pump’s socket plate is 
moved toward the vertical or neutral 


position, motor’s speed decreases until 
it is zero with socket plate vertical. 

On moving the socket plate beyond 
the vertical toward position YY, Fig. 
9, top pistons are pushed farther into 
their cylinders and bottom ones are 
pulled farther out. This reverses the 
output speed of the motor and its 
speed continues to increase until the 
pump’s socket plate has the same 
angle as the motor’s, when output and 
input speed will be equal. The trans- 
mission therefore provides output- 
speed changes in infinite steps from 
zero to input value in either direction 
of rotation. 

Load changes, oi! temperature and 
viscosity affect the accuracy of the 
slow-speed control. When accurate 
control at slow speed is required over 
a wide load range, limit minimum 
output speed to about 1% of maximum 
required. That is, if the maximum out- 
put speed is to be 500 rpm, limit mini- 
mum speed to 5 rpm. 


Pump and Motor Assembly 


Fig. 11 is the cross-section through 
a hydraulic variable-speed transmis- 
sion and torque converter com- 
prising a variable-displacement multi- 
piston pump, which delivers oil to 4 
variable-displacement fluid motor of 
the same design. In this transmission 
the piston barrels do not rotate and 
the pistons are not connected to the 
wobble plates. The piston’s free ends 
are spherical and ride against a ring R 
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that rests against a ball thrust bearing 
on wobble. plate W. 

A small makeup pump, driven by 
the input shaft, supplies oil from a 
reservoir for charging the pump’s pis- 
tons at sufficient pressure to hold them 
on their return stroke against the 
wobble-plate face. It also supplies 
makeup oil lost by piston leakage or 
slippage in the closed circuit between 
pump and motor. Oil not required to 
replace this leakage is bypassed 
through makeup pump’s relief valve 
and used to lubricate the wobblers and 
bearings of pump and motor. 

The motor, from an eccentric stud 
on its shaft end, and the pump, from 
an eccentric on its shaft, actuate cir- 
cular valves V to control oil flow 
from pump to motor. These valves 
do not rotate but are given a gyrating 
motion as the shafts turn, to open and 
close ports leading to pistons and cyl- 
inder in pump and motor. These 
valves do not require timing adjust- 
ment as the eccentric drives are 
ground to give correct timing. 

The transmission of Fig. 11 operates 
on the same principle as that of Fig. 9. 
In Fig. 11 the pump’s bottom piston 
has completed its suction stroke and 
the top one its discharge stroke. The 
path of this discharge is indicated by 
the arrow to the top piston of the 
motor, which has completed its driv- 
ing stroke. When the pump’s wobble 
plate makes one-half revolution its 
top piston will have completed its suc- 
tion stroke and the bottom piston its 
discharge stroke. During this period 
if the pump and motor wobblers have 
the same angle, the motor shaft has 
made a half revolution. In doing this, 
the motor’s top piston will have 
moved to full discharge and its bottom 
to full driving position. 

If the pump’s wobbler is set at an 
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angle to give its pistons one half the 
stroke length of the motor, the motor 
shaft will rotate at one half pump- 
shaft speed, but output torque will be 
double input torque. On the other 
hand, if the pump’s wobbler is set for 
full stroke and the motor’s for one- 
half stroke, motor speed will be dou- 
ble pump speed and the motor will de- 
velop one-half the torque of the pump. 


Speed Adjustment 


From the foregoing it is evident that 
output-shaft speed can be adjusted 
above or below input speed depending 
on the wobbler’s angle. This angle is 
governed by a control mechanism not 
shown. When the unit is stopped, 
pump wobbler is at right angles to its 
shaft and the pump pistons do not 
reciprocate. Motor wobbler is set for 
maximum piston stroke in stop posi- 
tion. After starting the driving motor 
of the pump under no load, its wob- 
bler is adjusted to start the fluid 
motor which develops maximum 
torque. As output speed increases, 
pump wobbler angle increases and 
fluid-motor wobbler angle decreases. 

A hydraulic-control mechanism reg- 
ulates wobbler angles. Pulling out the 
control stem 0.25 in. from neutral pro- 
duces right-hand rotation, and pushing 
0.25 in. beyond neutral gives left-hand 
rotation. These units develop constant 
output horsepower over a speed range 
of 500 to 2400 rpm. Below 500 rpm, 
output torque increases as speed de- 
creases; however, horsepower also de- 
creases, but at a slower rate. 

Usually radial-piston hydraulic 
variable-speed transmissions use a 
separate pump and fluid motor. 
First consider a variable-displacement 
pump. It has a number of radial cyl- 
inders and pistons that rotate about 
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a fixed control cylindrical valve or 
pintle, Fig. 12 to 14. Piston assembly 
position is adjustable so that its cen- 
ter of rotation can be changed relative 
to that of the cylinder body to control 
volume of fluid pumped. 

When cylinder and piston assem- 
blies rotate about the same center 
there is no pumping action. Increasing 
the distance between their centers in- 
creases the volume of fluid pumped. 
The constant-displacement motor is the 
same as the  variable-displacement 
pump, but its piston assembly is fixed 
off center a maximum distance rela- 
tive to the cylinder body. 

Fig. 12 to 14 show how a variable- 
displacement pump operates. In Fig. 
12, pistons P and cylinder body B are 
concentric with cylindrical valve V. 
When the cylinder body and pistons are 
in this position, rotating them about the 
valve does not cause any motion of 
the pistons in the cylinders and con- 
sequently no pumping action. Moving 
the floating ring, which carries the 
pistons, off center with the cylinder 
body and the valve, Fig. 13, causes 
the pump to discharge. 

Assume clockwise rotation as indi- 
cated by the arrow. Then pistons 
above the horizontal diameter move 
into the cylinders and discharge 
through the two top ports in the valve. 
Below the horizontal diameter the pis- 
tons are pulled out of their cylinders 
and fluid flows into them. In other 
words, pistons in the pump’s bottom 
half are on their suction stroke while 
those in the top half are discharging. 

Moving the floating ring with its 
piston assembly so that its center of 
rotation is to the right of central valve 
V, Fig. 14, reverses pump operation. 
Now, for the same rotation direction, 
pistons above the horizontal diameter 
are pulled out of their cylinders and 


12, 13, 14 Radial-piston variable-speed transmissions usually have a separate pump and fluid motor, which 
have several radial cylinders and pistons that rotate about a fixed central cylindrical valve, or pintle, as shown 
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15 Horizontal section through a variable-displacement 
pump showing how piston-assembly position is adjusted 


are on suction stroke. Below the hor- 
izontal center line, the pistons move 
toward valve V and are on discharge 
stroke, as indicated by the arrows. 

Fluid motor operation is similar to 
that of the pump. Assume Fig. 13 to 
be a motor, and that a pump is sup- 
plying fluid under pressure to its bot- 
tom cylinders and drawing fluid from 
its top cylinders. Pressure on the pis- 
tons below the horizontal center line 
causes them and the cylinder assembly 
to rotate clockwise. 

Reversing fluid flow from the pump 
puts the motor pistons above the hori- 
zontal center line under pressure and 
those below on discharge to change 
direction of motor rotation. Therefore, 
to reverse the motor it is only neces- 
sary to shift the pump’s floating-ring 
assembly center of rotation from one 
side to the other of valve V’s center. 

Amount of eccentricity of piston 
and floating-ring assembly with re- 
spect to the cylinder body determines 
pump’s stroke length and, conse- 
quently, discharge volume. The latter 
can be controlled in infinitely small 
variations from zero to maximum to 
produce a corresponding change in 
motor speed. Maximum motor speed 
practically equals that of the pump. 

Fig. 15 is a horizontal cross-sec- 
tion through a variable-displacement 
pump. Central cylindrical valve V has 
four holes parallel to its axis, as 
shown in Fig. 12 to 14. Two of the 
holes connect with intake ports and 
two with discharge ports at each end of 
the valve. The left-hand end cover 
of the pump rigidly supports valve V 
and the ports connect to intake and 
discharge, O and QO;. Either of these 
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openings may be discharge or intake 
depending on the piston’s center-of- 
rotation position relative to that of 
the cylinder body, as previously ex- 
plained. 

Bearings B and B; in the pump’s 
end covers support the cylinder body 
and hold it in a fixed rotational posi- 
tion, relative to the central cylindrical 
valve. Pistons and their floating ring 
are supported in bearings D and D, 
and can be moved horizontally on 
guide rods R. Clearance C around 
cylinder support permits displacing 
the piston’s center of rotation from 
that of the cylinder assembly, which 
is fixed by the input shaft. When the 
driving motor turns shaft S, the cylin- 
der body, piston and inclosing case E 
turn with it to cause the pump to 
function as explained in Fig. 12 to 14. 

Fig. 16 shows the performance 
curves of one design of radial-piston 
variable-speed transmission. This unit 
has an over-all efficiency as high as 
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16 Performance curves show characteristics of a typi- 
cal radial-piston variable-speed hydraulic transmission 


86%. Its motor is of the constant- 
torque type, maximum torque being 
available at all speeds. Consequently, 
maximum horsepower transmitted is 
directly proportional to motor output 
speed. Power input to the pump is also 
proportional to motor-shaft speed. 
This type of variable-speed trans- 
mission is built by three different com- 
panies, but all designs operate on the 
same general principle, their chief dif- 
ference being in structural details. All 
can be arranged for direct manual 
control by a _ hand-wheel-operated 
screw, or for remote manual or auto- 
matic control by hydraulic and elec- 
tric devices. Pressure devices provide 
automatic power and torque control. 
Variable-speed hydraulic transmis- 
sions of both the parallel- and radial- 
piston designs have a wide range of 
applications. They include stokers of 
all types, forced- and induced-draft 
fans, paper-mill machinery, car dump- 
ers, windlasses and milling machines. 
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SO LET’S ALL BACK OUR FIGHTING MEN BY SAVING COAL THESE WAYS 
L 1 Never heat rooms over 68F 9 Save gas; it’s made from coal 
@ Never open windows @ Save oil; it replaces coal 
when heat is on ® Save all services made from coal, 
= FP Use hot water sparingly particularly water, compressed 
Don't burn lights needlessly air, refrigeration, process steam 
Don't tet motors run uselessly AND FINALLY... 
é Please practice these savings in your own home 
“4 (Signed) Engineer 
Manager 
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1945 coal production will fall an estimated 40,000,000 tons short 


And not more than 15,000,000 tons more can be obtained from coal piles 
Which leaves approximately 25,000,000 tons to be saved by you and me 


Unless war production and war transportation are to be stalled 
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For weapons cannot be made or moved without coal and its products 
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> AN INTERESTING APPLICATION of waste- 
heat recovery from diesel engines at the 
Grove City plant of Cooper-Bessemer 
Corp., engine builders, shows estimated 
savings of about $17,000 per year. 

Jacket water from engines in the fac- 
tory power plant supplies a hydroblast 
unit in the foundry, eliminating need for 
heating water by gas. 

In the hydroblast unit, jets of warm 
water carrying abrasive particles scour 
rough castings to remove mold sand, 
cores, etc. In normal practice, such a 
unit would be equipped with a fuel- 
fired instantaneous heater. Here the 
fuel would have been gas and the heater 
would have been required to raise the 
temperature of 160 gpm of well water 
from 50 to 90 F. On the assumption 
that guns in the hydroblast booth would 
be in operation about two thirds of the 
time, gas consumption would have been 
69,800 cu ft per day. At $0.65 per 1000 
cu ft, cost of heating would have come 
to approximately $45 per day. 

,In estimating cost of operating the 
hydroblast, it was also necessary to take 
account of pumping charges. No data 
was available on cost of water from the 
plant wells and so, for purposes of anal- 
ysis, the basic cost at the borough pump- 
ing station, $0.07125 per 1000 gal was 
used. At the 160-gpm rate, pumping 
cost would be $10.95 per day, giving a 
total cost of supplying heated water to 
the hydroblast of slightly more than 
$56 per day. 

. Experiments conducted in the plant 
powerhouse showed that there was a 
minimum discharge from heat exchang- 
ers to sewer of 350 gpm and that on 
most days the amount ranged from 430 
to 450 gpm. Temperature of the water 
was in the neighborhood of 120-125 F. 

It was accordingly suggested that this 
water be piped to the hydroblast unit 
in the foundry and that the gas-fired 
heater be sold to offset the cost of pip- 
ing re-arrangement. It was further pro- 
posed that the supply line be extended 
to the north end of the pattern storage 
building to effect a saving in gas re- 
quired to heat water for the shower 
room. For the sake of simplicity, esti- 
mates were drawn up considering sav- 
ings in operation of the hydroblast only, 
allowing the cost of installation of a 
pump, tank and controls to be charged 
against this unit. 
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Diesel Jacket Water Supplies 
Hydroblast, Saves $17,000 Yearly 


Since the water must be used in the 
powerhouse in any case, no pumping 
from the wells was necessary and cost 
of water was omitted from estimates. 
Equipment and installation cost was 
figured at $4125.00, on the basis of using 
two motor-driven pumps and 4-in. pip- 
ing. Actual cost, with only one pump 
and 6-in. piping, came to $3743.22, item- 
ized as follows: * 


$301.09 
Motor, 20-hp ............ From stock 
263.58 
707.22 
341.76 
Tanks (one 500-gal water) 

(one 50-gal air) ........ From stock 
Labor and misc ........... 1785.55 

$3743.22 


The only operating cost chargeable 


against the heat-recovery scheme was 
the power consumed by the 20-hp motor 
on the pump. Assuming operation at 
capacity, the power requirement would 
be 298 kwhr per day and, at $0,0101, 
plant cost of electricity, total cost would 
be $3.01 per day. 

Thus the differential in operating cost 
between pumping and heating fresh 
water and using waste warm water from 
the diesels figured to a little more than 
$53 per day, or a net saving of $17,350 
in operating costs the first year. Al- 
lowing $2000 refund on the gas-fired 
heater, the net cost of installation of 
waste-heat recovery ($1750) would be 
paid out of savings in about 35 days of 
operation. 

On the basis of these calculations, the 
waste-heat installation was made. The 
hydroblast unit is now in full operation 
at the Grove City foundry and results 
appear to justify fully the decision to 
utilize diesel jacket heat. 


AFTER YOU, 


New Hampshire Gas & Electric Co has just installed a new 7500-kw 650-psi 
825-F 1800-rpm Westinghouse condensing turbine-generator in its Daniel 
Street Station, Portsmouth, replacing an earlier unit of this rating which 
was diverted to Russia in the previous stages of the war to help meet 
critical needs for electric power in the Soviet Union. A Combustion stoker- 
fired boiler supplies steam to this new machine, which raises station name- 
plate rating to 24,500 kw and permits favorable base-load operation 


UNCLE JOE! 
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P.PRECISE COMBUSTION CALCULATIONS 
require an ultimate analysis of the coal, 
but ultimate analyses are costly, so it 
often happens that only the proximate 
analysis is available. This situation 
strongly suggests a search for some 
method of deriving an ultimate analysis 
from the proximate. 

Ultimate analysis breaks the coal 
down into its constituent chemical ele- 
ments—percentages by weight of car- 
bon, hydrogen, oxygen, sulphur and 
nitrogen. The ash, however, is normally 
reported as such, not in terms of its 
elements. 

The proximate analysis, on the other 
hand, does not report the composition 
in terms of elements, but as percentages 
by weight of moisture, volatile matter, 
fixed carbon and ash. 

Either type of analysis is ordinarily 
accompanied by a report of the heating 
value in Btu per pound. 

Heating value, proximate analysis and 
ultimate analysis may be reported for 
the coal “as received” or for the coal 
“ash and moisture free”. 

Let us study the nature of proximate 
and ultimate analyses to seek some rea- 
sonable basis for converting one to the 
other. This may require a little un- 
orthodox reasoning and some unortho- 
dox algebra. The first unorthodox 
equation reads: 


Proximate analysis = Ultimate analysis (1) 


You may say this cannot be, but 
when you consider that the two analyses 
are made on the same fuel and that 
everything reported in the proximate 
analysis must also be accounted for in 
the ultimate analysis, the foregoing isn’t 
exactly crazy. 

Restating equation (1) in different 
form, we get: 

Moisture + Volatile matter + Fixed 
carbon + Ash = Carbon + Hydrogen 
+Oxygen + Sulphur + Nitrogen + 
Ash (2) 


The ash, constant in both the proxi- 


*Jan, 1945, Power, p 15: 1—Solid and Liquid Fuels; 
Feb, 194°. p' 110: 2~-Gas Fuels 
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Ultimate Analysis from 
Proximate: a New Method 


Glenn C Boyer, associate engineer, Burns & McDonnell Engineering Co, shows how to con- 
vert proximate coal analysis into ultimate, with sufficient accuracy for combustion calcula- 


tions like those explained in his articles on sure-fire forms for combustion engineering* 


FUEL: 


Ultimate from Proximate Analysis 


Proximate analysis: 


Fixed carbon 


Volatile 


Moisture HoO 


Ash 


Sulphur 
Btu per Ib 
% Volat 


10 


ile 


As received 


Ash and moisture free 


1.000 1.000 
30 10 50 60 


% Carbon difference 


ASH-AND-MOISTURE-FREE BASIS: 


(1) Conversion factor (from chart) = 


(2) Total carbon = (W) + (1) = 
(Z) — [4000(Y)+14100(2)] 


(3) He = 


61,100 


(4) (O+H) =1.000—[(¥) +(2) 413) +0.014] = 


(5) Oo = 8/914) = 
(6) Total Ho=(3) + [(4)-(5)] = 


AS-RECEIVED BASIS: 


(7) (In H2O) 
(8) He (In H2O) = 


8/9(B) = 
(B)-—(7) = 


(9) Correction factor = (A)/(W) 


20 


Element 


% Ash and 
moisture 
free 


Corree- 
tion 
factor 


Percent 
corrected 


Add 


moisture 


Ultimate 
as 
received 


Carbon C 
Hydrogen 
Oxygen O» 
Nitrogen No 
Sulphur § 
Ash 


(9) 


(b)= (a) (9) 


d=b+e 


Copyright 1944 Glenn C. Boyer 
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assumed 


Total 


Fig. 1—Blank form for computing ultimate from proximate analysis. Carbon in 
volatile matter is determined from carbon-hydrogen relation chart. 


carbon, gives the total carbon. Rational formulas give “free” and total hydrogen 


This, plus fixed 
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Percent volatile 
asn-and-moisture-free basis 


9 10 


Fig. 2, right—Computation form filled 
out for a sample of West Virginia coal 


Fig. 3, above—Volatile plotted against 
carbon in volatile for 279 typical coals 
from 279 mines. Note consistency 


mate and ultimate analyses, can be 
eliminated from further consideration at 
this point. 

Now let’s do a little more sleuthing. 
We know that the volatile matter is 
largely hydrocarbons, and consequently 
we cap immediately say that: 


Total carbon (ultimate analysis) 
Fixed carbon (proximate analysis) + 
Carbon in volatile matter (proximate 
analysis (3) 

If we can find some relationship be- 
tween the volatile matter and the carbon 
it contains, it will then be possible to 
determine the total carbon from the 
proximate analysis. This search requires 
that both proximate and ultimate analy- 
ses be available for each coal sample 
studied. Furthermore, all calculations 
are best made on an ash-and-moisture- 
free basis. 

For example, consider a West Virginia 
coal with a proximate analysis and total 
carbon, as follows: 
As 


received, 


% 


68.81 
25.11 


Ash-and- 
moisture 


free, % 


73.3 
26.7 


Type 
of 
analysis 
Proximate: 
Fixed carbon 
Volatile 
Ash-and- 


moisture 


6.08 


100.00 
Ultimate: 
Total carbon 82.59 


90 "4 


Ultimate from Proximate Analysis 
FUEL: Fayette -Kay Moor, West Virginia 


Proximate analysis: 


Fixed carbon 
Volatile 
Moisture HoO 
Ash 


As received Ash and moisture free 


Sulphur 
Btu per lb 
% Volatile 


(3) = 


, % Carbon difference 


ASH-AND-MOISTURE-FREE BASIS: 

(1) Conversion factor (from chart) = 0.145 

(2) Total earbon = (W) + (1) = 0.7334+0.145=0.878 

(Z) — [4000(Y)+14100(2)] _ 


61,100 


(5) Oy = 8/914) = 8/9 (D516) = 


AS-RECEIVED BASIS: 


(7) Ov (In 
(8) He (In 


61,100 0508 


(4) +0.014] 


046 
(6) Total Hy=(3) + = .0508+.0516 -.046=.0564 


8/9(B) = 8/9(.0317) =.0282 
(B)—(7) = .0317-.0282 =.0035 
(9) Correction factor = (A)/(W) = .6881/.733=0.939 


Correc- 
tion 
factor 


% Ash and 


Element moisture 


Ultimate 
as 
received 


Add 


moisture 


Percent 
corrected 


Carbon 
Hydrogen 9.0564 (6). 
Oxygen Ov 0.046....(5) 1.0. 
Nitrogen 0.014* 939 
Sulphur $ 
Ash 


0.0056 0.939. |. 


(b) = (a) (9) (c) 


"0.0052. 


Copyright 1944 Glenn C. Boyer 


* Value assumed 


In this tabulation ash and moisture 
total 6.08%, so ash-and-moisture-free 
coal weighs 100 — 6.08 = 93.92% of 
the weight of coal as received. There- 
fore the figures in the “as received” 
column, divided by 0.9392, give those 
in the ash-and-moisture-free column. 

If we compare both analyses on the 
ash-and-moisture-free basis, the differ- 
ence between the total carbon and the 
fixed carbon is seen to be 88.0 — 73.3 
= 14.7%. This 14.7% is not in the fixed 
carbon so must be in the 26.7% volatile 
matter. 

The author made this calculation for 
279 coals from 279 different mines in 
the several coal-producing areas of the 


United States and Alaska—coals for 
which both ultimate and proximate 
analyses were known. In Fig. 3 each 
point represents one of these tests. The 
curve gives the average relationship be- 
tween the percentage of volatile in the 
coal (ash-and-moisture-free basis) and 
the carbon in that volatile expressed 4s 
a percentage of the ash-and-moisture 
free coal. 

Note that the greatest divergence 0! 
individual tests from the curve vccurs 
when the volatile exceeds 30%. How 
ever the possible final error in using the 
curve is much less than might be imag 
ined from a casual study of Fig. 3 be 
cause the variation here applies only 
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to the “volatile carbon,” which is much 
jess than half of the total carbon. 

The volatile matter in the proximate 
gnaly-is consists of carbon, hydrogen. 
oxygen. sulphur and nitrogen. Most 
cals contain about 1.4% nitrogen on 
an ash-and-moisture-free basis. This 
yalue will be used for ultimate analvsis 
calculations. The sulphur content of 
the fuel is generally reported with the 
proximate analysis. 

The process of splitting up the vola- 
tile matter into its chemical components 
now becomes a matter of elimination. 

The total carbon is the sum of the 
fixed carbon of the proximate analysis 
and the carbon in the volatile deter- 
mined from Fig. 3. Nitrogen is esti- 
mated. and sulphur is known from the 
proximate analysis. 

The only unknown is the ratio of 
hydrogen to oxygen in the remainder of 
the volatile. The hydrogen will be 
partly combined with the carbon in 


the volatile and partly with the oxygen. 
That combined with the oxygen has no 
available heat. That combined with 
carbon contributes its full quota of heat. 
along with the carbon and sulphur. 

The form presented in Fig. 1 gives 
space, data and directions for each step 
in converting a proximate analysis to an 
ultimate. Fig. 2 works an actual case 
for a West Virginia coal. 

The first step is to enter the proxi- 
mate analysis in the “As Received” col- 
umn. Next convert the as-received analy- 
sis to an ash-and-moisture-free analysis. 

The conversion line chart, immedi- 
ately below the proximate analysis, and 
based on Fig. 3, gives the carbon in 
the volatile (ash-and-moisture-free ) . 
This is marked “percent carbon differ- 
ence.” as in Fig. 3. because it is the 
difference between the fixed carbon and 
the total carbon. 

The percent carbon difference from 
this chart is entered as item (1). Item 


Table |—Ultimate from Proximate Analysis 


COAL- 
PRODUCING 


PROXIMATE ANALYSIS 


ULTIMATE 
ANALYSIS 


Vola- 
tile 


Mois- 


ture 


Fired 
Carbon 


Btu Cc 


Actual 
Cale 
Diff 
Pa. Actual 
Cale 
Diff 
Actual 
Cale 
Diff 


W. Va. | 


13 ,995/80 . 69/4. 4 
80 .00)4. 
0.69 
14, 114/80 .61 
79.70 
| 0.91 
14, 584/82 .59 
82.50 


ow 


Cast 


=> 

= 

tot 
ove 


Ano 


ouw 
one 


W. Va. Actual 
Cale 


Diff 


3]14, 126 


oun 
onc 


Alaska (1) Actual 
Cale 
Diff 
Actual 
Cale 
Diff 


10.77 


lowa 11.08 


9 


26) 10 , 723}: 


Vim 


Actual 
Cale 
Diff 
Actual 
Cale 
Diff 


N. Dak. | 1) 


N. Dak. (2) 


Actual | 38.75 
Cale 


Diff 


13,770 


to 


Actual 30.01 
Cale 
Diff 
Actual 
Cale 
Diff | 


3.73 


2; _66|11.82) 5.42 


ww 


1 
vi wu) 


(2), total carbon, is the sum of (W), 
the fixed carbon (ash-and-moisture-free 
basis) and item (1), the carbon in the 
volatile. 

Next figure the hydrogen in the hy- 
drocarbon form, using the formula in 
item (3). Here the heat contributed 
by the carbon and the sulphur is sub- 
tracted from the heat of the fuel to give 
the heat supplied by the hydrogen. 
Divided by 61,100, the heat value of hy- 
drogen. this gives the content of burn- 
able hydrogen. 

Item (4), combined hydrogen and 
oxygen, is the remainder of the fuel, and 
is calculated by subtraction. 

Item (5) is for calculating the oxy- 
gen in item (4). Item (6) is total hy- 
drogen in fuel. ash-and-moisture-free. 

Next break down the moisture in the 
as-received analysis into its oxygen and 
hydrogen in items (7) and (8). Then 
compute item (9), “Correction factor,” 
necessary for the final steps in convert- 
ing the ultimate analysis from the ash- 
and-moisture-free to the 
basis. 

Now we come to the final steps. us- 
ing the form at the bottom of Fig. 2. 
Enter the values for items (2). (6), 
(5) and (Y) in column (a). Enter the 
correction factor, item (9) in all five 
blank spaces in column (9). 

To obtain the corrected values for 
column (b) multiply the values for col- 
umn (a) by correction factor, item (9). 

Enter values for items (8) and (7) in 
column (c). Add the corrected values 
of hydrogen and oxygen, column (b), 
and put the totals in column (d). 

Values for carbon, nitrogen and sul- 
phur in column (b) are carried over to 
column (d). The value for the ash is 
taken from the proximate analysis, as 


as-received 


(Continued on page 178) 


Table 
Comparative Combustion Data 


Weight CO. 
theoret- theoret- 


ical air ical air 
lb % 
ALASKA (1) 
Actual 
ultimate analysis 
Cale 
ultimate analysis 


Difference 
KENTUCKY (1) 
Actual 
ultimate analysis 


Cale 
ultimate analysis 


Difference 
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Mobile Units Handle Big Coal-Piling Jch 
At Polymer Corp Synthetic Rubber Plant 


> Mosite eEQuipMENT for hauling and 
piling coal at the synthetic-rubber plant 
of Polymer Corp, Ltd, at Sarnia, On- 
tario, Canada, produces a compacted 
and, therefore, safe storage pile with 
minimum investment. 

Original plan called for construction 
of an overhead bridge system but de- 
cision to change to mobile units was 
made after comparison of costs. The 
present system, shown in photos, con- 
sists of a belt conveyor which takes 
coal from the unloading dock, where it 
is received by boat, to a swinging 
stacker boom. The stacker unloads 
into ground piles at a 1000-ton-per-hr 
rate. Three LeTourneau carryall scrap- 
ers, of 15-heaped-yards capacity, haul 
coal to the storage pile, which is about 
400 ft wide, and 1500 ft long. The 
tractors and _ rubber-tired  carryalls 
spread coal in thin layers and normal 
travel across the pile compacts it. 

Although equipment can _ handle 
larger tonnage, last year’s pile held 
about 300.000 tons. There were no signs 
of overheating. Mobile units were first 
used in construction of the plant. 


Most 
tion 
lows 
shp. 


Conveyor takes coal from unloading 
dock, upper photo, to swinging stacker, 
shown in closeup, center. Carryall scrap- 
ers load at pile thus formed and haul to 
storage pile for spreading, compacting 
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1945 


Most devastating instrument of destruc- 
tion ever devised. battleship of the 
lowa class rates upward of 200.000 
sip. plus 10.000-kw electrical auxiliaries 


American 
Armada 
Supplies 

Allied 
Armies 


Twin-screw turbine-electric troopships 
need two of these 3500-hp packaged, 
condensing power units, 4800 rpm at 80 
cycles. Kaiser-Walsh photo by Norman Ray 


U. S. Navy now has more installed horsepower than all land plants within 


the country; land, sea and amphibious fighting power depends on supplies 


brought by cargo ships and tankers of merchant fleet and Navy fleet train 


CurnmnG THE land power-plant pro- 
gram to the bone in 1942 seemed at the 
time to involve a considerable risk of 
electric-power shortage. Fortunately, 
baling wire, patches and general good 
Juck have held, and the several million 
kilowatts of turbines and other power 
quipment that would have been bought 
surance against home trouble are 
ow contributing directly to military 
successes in the Navy, its supply train 


and the globe-girdling merchant marine. 

Wartime developments in ship pro- 
pulsion can be expected to bring hand- 
some dividends to stationary power op- 
erators in years to come. Specifically, 
steps toward mass production of tur- 
bines, boilers and diesel engines have 
accomplished a certain amount of stand- 
ardization which will have a limited but 
definite effect on land plants. Further- 
more, research in metals, design and 


th of more than 15 Essex-class carriers has four of these Westinghouse cross- 
Pmpound geared turbines with astern blading capable of high speeds in combat 
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manufacturing processes has advanced 
at an accelerated pace with results al- 
ready visible that mean better land 
power equipment for less money. 

To review progress briefly, note that 
the Navy now has more horsepower 
afloat than all combined utility, govern- 
ment, municipal and industrial plants in 
the country. More than half the Navy 
power is accounted for by internal- 
combustion engines but larger ships are 
steam-turbine or turbine-electric drive 
except certain smaller aircraft carriers 
that are reciprocating steam driven. 

Battleships of the lowa class have 
high-pressure (even by stationary-plant 
standards) steam turbines aggregating 
more than 200,000 hp in four geared 
units and 10,000 kw of auxiliary power 
in eight turbine-generator sets. Cruisers 
and aircraft carriers account for a large 
number of only slightly smaller turbine 
sets. General Electric alone produced 
more than 7,800,000 hp in main propul- 
sion turbines of all classes in 1944 and 
this was only 10% above the 1943 figure. 

Details of Navy special-purpose craft 
such as the LST and LSM, as well as 
supply and troopships, are still re- 
stricted, but already some indications 
of newly developed equipment and ar- 
rangements have been released. For 
example, a 3500-hp packaged power 
plant by Westinghouse for turbine- 
electric troopships is complete with 
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ASTERN STEAM INLET 
ASTERN TURBINE 
SENTINEL VALVE 
STEAM DEFLECTOR 
LOW PRESSURE AHEAD TURBINE 


ANEAO STEAM" 
ON HIGH 
PRESSURE TURBINE 


THERMOMETERS 

fa 


FOR 
WRENCH 
LOW SPEED PINION 
GEAR 


COUPLING 
LOW PRESSURE 
TURBINE ROTOR 


ATING 
MLET 


Engine-room view of 8500-hp geared-turbine set, such as in. 
stalled on some of the Victory ships. High-pressure turbine 
is at left, low-pressure is at right 


Section of model of General Electric 6000-hp set for Vic- 
tory ship; port-side view shows low-pressure and astern tur- 
bines, condenser, low-pressure side of gear trains and auxiliaries 


auxiliaries when shipped from the fac- 
tory, and General Electric reports 
higher interrupting capacity and shock- 
proofness for certain types of circuit 
breakers developed for Navy. 

The merchant-ship program, at the 
end of 1944, included some 2500 Liberty 
ships, more than 400 “C” type vessels. 
about 500 oceangoing and coastal tank- 
ers, and approximately 100 Victory 
ships. These, together with a number 
of special-purpose craft aggregate 50 
million tons, four times that of our pre- 
war fleet and perhaps two thirds of all 
tonnage afloat in the world. 

According to Vice-Admiral Emory 
Land, Chairman of Maritime Commis- 
sion, this country will have all the ele- 
ments needed to restore its eminence as 
a maritime nation after the war emer- 
gency has passed. He believes that we 
can find use for 15 to 20 million dead- 
weight tons of the merchant fleet for 
peacetime trade including coastwise. 
lake and other domestic transportation. 
This fleet would include most of the 
turbine and diesel vessels leaving the 
Liberty ships to be disposed of or main- 
tained as a reserve fleet. 

Except for the Liberty ships, which 
were admittedly designed for war needs 


alone, practically all other vessels can 
hold their own in commercial cargo 
service. The Victory type. for example. 
does 164% knots compared to the Lib- 
erty’s 11 limit. Using 440-psi 740-F 
steam. the Victory 6000-hp (VC2-S- 
AP2) and 8500-hp (VC2-S-AP3) _pro- 
pulsion units are competitive in efh- 
ciency with other steam-driven vessels 
and afford a cruising range of 20,000 
miles. 

The 6000-hp unit represents a coordi- 
nated design of turbine manufacturers 
so that any turbine and any gear can be 
installed in the hull of any ship with 
only minor differences in bolting. Prin- 
cipal shipyard piping connections are 
at the same locations. 

The 5500-rpm high-pressure turbine 
has five stages while the 4000-rpm low- 
pressure rotor mounts five ahead stages 
and two astern disks with a double-row 
impulse on the first disk. Condenser 
is suspended from the low-pressure cas- 
ing exhaust flange with suitable bracing 
to prevent side sway. Double-reduction 
gear turns propeller shaft at 100 rpm. 

Last but not least in interest to sta- 
tionary power operators is the history of 
four 30,000-kw floating power plants 
originally intended as emergency back- 


HEAVY SNOWFALL MAY MEAN FLOODS 


This winter’s abnormal snows forecast potential flood trouble in many 
sections of ‘the country. Power engineers in these areas undoubtedly are 
aware of the situation and are taking steps to avoid flood damage wher- 
ever possible and, where it can’t be avoided, are planning how to restore 
full service as quickly as possible after flood waters recede. 

If you need information on reconditioning flooded power equipment. 
just drop a line to Power. We will be glad to send you our own data 
sheets on drying-out procedures and to refer you to other sources. 


up for American power systems. Two 
of these have been converted for 50- 
cycle operation and have been in use by 
the Army in the European theater for 
some weeks. A third is now undergoing 
necessary modifications for similar use. 

The fourth of these power barges, ae- 
tually the first completed, served in 
Vicksburg, Miss., to help alleviate a 
tight local power situation. then was 
tied in with Gulf Power Co system at 
Pensacola, Fla., where it has served for 
the past year. It will soon proceed to 
Jacksonville. Fla., to help carry the 
municipal system load pending installa. 
tion of new boiler equipment. 

For foreign service, where 50 cycles 
is standard frequency, a 50-to-60-cycle 
frequency changer is added to drive 
auxiliaries while the main unit is slowed 
down to 50 cycles. In addition. turbine 
blading in the last stage is rearranged 
for the slower speed. 

The hulls require minor strengthening 
for the ocean crossing as well as the 
addition of a bow, rudders. steering 
engine, light gun mounts, refrigeration, 
an additional evaporator, pilot hou, 
compartments for more crew and a sik 
bay. 

For operation in this country. thet 
plants cost about $100 per kw and tt 
quire 20-to-25 men for 3-shift operatio® 
Modifications for overseas duty repit 
sent an additional cost and a crew " 
65 men is required including milite 
personnel. Two have been towed ove 
seas at about nine knots and provi 
seaworthy. 

Combined activity in improved shi? 
propulsion machinery and such wir 
born developments as these floatitt 
power units can be expected to be ® 
enduring benefit to stationary pov 
operators in postwar years. 
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PRINCIPAL SHIP TYPES 


Of World’s 
Greatest 
Merchant 
Fleet 


These basic designs of U. S. 
Maritime Commission were 
planned in detail before we 
entered ‘shooting’ war. Orig- 
inal program has been modi- 


fied to suit varying needs 


CLA (top) —Smallest of three original 
ship designs for general cargo purposes, 
412-ft length, 60-ft beam, 7416 tons dead 
weight. Propulsion: 4000 shaft hp by 
steam turbine or diesel 


C3 (second from top)—Biggest and fast- 
est of original trio, these ships will have 
a permanent place in America’s merchant 
marine, 492-ft length, 70-ft beam, 12.929 
tons dead weight. Propulsion: 8500 shp 
hy steam turbine 


U.S. Maritime Commission photos 


EC2 (above)—Work horse of World War 
II, well-known Liberty ship developed 
from original C2 designs for mass pro- 
duction; 442-ft length, 57-ft beam, 10,800 
tons dead weight. Propulsion: 2500 shp 
by reciprocating steam engine 


C4 (left)—Machinery installation at stern 
features newest vessel of cargo fleet. 
523-ft length, 72-ft beam, 14,600 tons dead 
weight, and 15.000 miles cruising radius. 
Propulsion: 9000 shp by steam turbine 


(Continued on page 8) 
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‘RILEY TYPE RO’ BOILER UNIT 


FOR STEAM CAPACITIES UP TO 100,000 LBS. PER HOUR 


Adaptable for Stoker, Pulverized Coal, Oil, 


General Electric Co. 


American Steel & Wire Co. 
Standard Oil Co. of Calif. 


Packard Motor Car Co. 
Eagle Picher Lead Co. 


Revere Copper & Brass Co. 


Scovill Mfg. Co. 

Mead Corp. 

Pepsi-Cola Co. 

U.S. Gypsum Co. 
Armour & Co. 
Behr-Manning Co. 
Heyden Chemical Co. 
Nunn Bush Shoe Co. 
Great Western Sugar Co. 


Gas or Wood Firing 


American Brass Co. 
Curtiss-Wright Corp. 
Monsanto Chemical Co. 
The Bullard Co. 
Nicholson File Co. 


Goodyear Tire & Rubber Co. 


Modine Mfg. Co. 

Pet Milk Co. 

Hercules Powder Co. 

A. O. Smith Co. 

Republic Creosoting Co. 
Penn. Salt Co. 

Wickwire Spencer Steel Co. 
Grand Rapids Gas Light Co. 


Publicker Comm. Alcohol Co. 


STOKER CORPORATION, WORCESTER, MASS. 


Cleveland Detroit 
Los Angeles 


New York 
Kansas City 


Boston 
St. Paul 


Philadelphia 
Denver 


Washington 


Seattle Portiand 


Buffalo 


Dollar Logic Dictates the 


Geo. O. Jenkins Co. —Oil fired. 
Efficiency 83.4%, Flue Gas Temp 
465°F. 

N. Car. Central 

Stoker fired. 
Efficiency 83.5°, Flue Gas Tem 
453°F. 

Pet Milk Co.—Stoker fired. 
Efficiency 85.2%, Flue Gas Tem 
482°F. 

Seneca Knitting Co.—Stoker fired, 
Efficiency 83.2%, Flue Gas Temp 
368 °F. 

Heyden Chem. Co. —Oil fired. 
Efficiency 83.2%, Flue Gas Temp 
470°F. 

American Hoist & Derrick Co~ 

Pulverized Coal fired. 

Efficiency 84.1%, Flue Gas Temp 
378°F. 

U. S. Naval Supply Depot—Pulver. 

ized Coal fired. 

Efficiency 84%, Flue Gas Temp 
441 °F. 


Heating Plant 


When purchasing boilers, the 
best investment is the one that 
returns the greatest amount of 
money per dollar invested—al- 
most invariably this is not the 
lowest priced proposition. 

Such dollar and cent logic 
should dictate the proposition 
to be accepted by you—it has dic- 
tated the selection of Riley “RO” 
boiler units by so many of the 
country’s leading industrial com- 
panies. 

Fuel savings resulting from 
higher operating efficiencies to- 
gether with negligible main- 
tenance and continuity of grati- 
fying operation more than justi- 
fies the purchase of Riley “RO” 
boiler units even though initial 
investment be higher. 

Due to the large hydrostatic 
head, resulting from the large 
distance between upper and 
lower drums, rapid positive cir- 
culation and, consequently, high 
heat transfer efficiency is ob 
tained. This feature together 
with those mentioned on the op- 
posite page explain the high op- 
erating efficiency of Riley * ‘RO 
boiler units. 


St. Louis  Cincinn2’ 
Atlanta Meme”! 


Chicago 


Houston New Orleans 


An economizer section at the rear of the Ny 
unit forces the feed water to flow down and AEA < . Si 
then up through a series of tubes before Ws Hage 
passing into the boiler. This results in higher 
eficiency because flue gas temperatures are 
lower and less heat goes up the stack. 


Side walls and roof are water-cooled, affording a 
large percentage of radiant heat absorbing surface, 
resulting in lower furnace temperatures. Fuel burning 
equipment can be operated at maximum efficiency as 
clinker difficulties are prevented. Water walls also 
protect side wall refractories, practically eliminating 
refractory maintenance. 


The steel clad casing, constructed of No. 10 
gauge steel for rigidity, assures a perma- 
nently tight setting, preventing losses due to 
infiltration of cold air not only when new 
but always. It is not necessary to continually 
patch cracks against air leaks. The heavy 
blanket of insulation reduces heat losses 
through the setting to a minimum. 


A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power costs 


BOILERS * PULVERIZERS * BURNERS + STOKERS * SUPERHEATERS «* FLUE GAS SCRUBBERS 
ECONOMIZERS * WATER-COOLED FURNACES + STEEL-CLAD INSULATED SETTINGS * AIR HEATERS 
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MERCHANT FLEET 


(Continued from page 95) 


These are good ships, good 
enough to hold their own in 
peacetime trade after emer- 
gency wartime demands have 
been met, This time let’s 


keep our merchant marine 


Official U.S. Maritime Commission Photos 
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Model (above) of steam-turbine gear set 
for Victory ship comprising high- and 
low-pressure turbines, gear housing, con- 
denser, turning gear and all ordinary 
auxiliaries. Units of all manufacturers 
fit all Victory hulls 


T2-—Tanker had to be _ turbine-electric 
drive because gear shops couldn't make 
enough for all, but that has been no han- 
dicap; 523-ft length, 68-ft beam, 30-ft 
draft, 16,765 tons dead weight. Shp 6000 
by turbine-electrie drive 


VC2—Victory type takes over where Lib- 
erty leaves off, production-line built but 
faster. Length 455 ft, beam 62 ft, 10.850 
tons dead weight. Some have 6000-shp 
standardized geared-turbine drive, others 
8500 shp units 


C1-M-AV1 Small cargo ship of recent de- 
sign. Length 339 ft. beam 50 ft. 5000 
dead-weight tons. Propulsion: diesel 170) 
shp. Experimental gas turbine has been 
ordered for a single ship of this type 
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AMERICA WANTS COMPETITION 


Only American Initiative Can Preserve It in World Trade 


MERICANS generally agree upon what constitutes 

/}, a desirable pattern of international economic rela- 

tionships. We want an expanding world trade, with 
minimum recourse to government-imposed trade barriers 
ond discriminatory trading arrangements, and offering 
smple scope for competitive private enterprise. Because 
ey are necessary to such trade, we want also stability 
of exchange rates, and national currencies that are mutu- 
ally convertible at least for the settlement of current 
accounts. We want, too, arrangements to facilitate long- 
term capital loans with security to the lender and advan- 
tage to the borrower. 

Few other nations subscribe to these aims witk en- 
thusiastic conviction. Some reject them flatly as imprac- 
tical under the conditions likely to prevail during the 
postwar period, or achievable only at prohibitive cost to 

eir domestic economies. 


Unless, therefore, we can formulate a practical and 
‘comprehensive program to carry out our aims, and con- 
vince other nations that we will take a sustained and re- 
sponsible part in making it effective, the international 
trade of the world surely will be conducted under a sys- 
tem of exchange controls, bilateral agreements, cartel 
bargains, import quotas, and direct government purchas- 
ing arrangements that are the very antithesis of the com- 
petitive system that we favor. 


To agree upon a concrete American program, and to 
¢onvince other nations that it is to their advantage as 
well as ours to accept it, is a major task of economic 
Siatesmanship. It entails reversing a trend which has 
persisted since World War I, and which has been intensi- 
ied during the depression years of the nineteen-thirties 
and by the exigencies of World War II. 

Clearly, that is not a task to be assumed lightly. We can 
hope to be successful only if (1) we have a deep convic- 
tion that what we seek is fundamentally important to the 
American interest, and (2) if we will take pains to under- 

and why other nations fear that such a program may 
jeopardize their interests, and then make whatever ac- 

ommodations may be necessary to resolve their doubts. 


An expansive foreign trade policy has been advocated 
vigorously and repeatedly in America recently that 
The Economist (of London) comments wryly upon what 
terms the ironic circumstance that “the acceptance of 
e principles of free trade by the more literate (Ameri- 
an) public should come at a time when the doctrines in 
eir simplest nineteenth-century form have been pretty 
fenerally emasculated in fact and repudiated in principle 
by the rest of the world”. 


* * * 


Why are we opposed to managed world trade, and for 
ompetitive world trade? 


First, we are against rigged and managed interna- 
onal markets because we know that successful partici- 


pation necessitates a comparable degree of control over 
the domestic economy as well. There is little debate of 
this fact, and those nations which accept a managed ex- 
ternal trade as a necessary protective measure are gen- 
erally willing to pay the price in internal regimenta- 
tion. We are not. For us to do that would be as alien to 
our genius as it is repugnant to our conviction. 

Second, we believe that the United States will be able 
to compete successfully in world markets, even though 
we have, and intend to maintain, wage scales far higher 
than those of the nations whose competition we must 
meet. 


There is impressive evidence to substantiate the sound- 
ness of this conviction: 


1. Wage scales, of themselves, do not determine the 
competitive position. They are meaningful only 
when translated into labor costs, by dividing wage 
rates by units produced. A recent War Production 
Board study shows that in manufacturing industries 
generally, during the period immediately before the 
present war, production per man hour in the United 
States exceeded that in the United Kingdom, Ger- 
many and Soviet Russia by a ratio of more than 
2% to 1, and that of Japan by more than 4 to 1. 
When comparison is made with available wage data, 
it appears that our labor costs are generally on a com- 
petitive plane. 


2. Perhaps the best evidence of our ability to com- 
pete in export markets is the record of our demon- 
strated capacity to do so in the past. During the entire 
period between World Wars I and II, the United 
States consistently commanded a greater share of 
the world’s export trade than any other nation, 
although the United Kingdom took a larger percentage 
of world imports. 


3. We have been particularly successful in world 
trade competition in the export of machinery, vehicles, 
a variety of manufactured specialties, and certain 

’ agricultural products. Except in the last-named field, 
there is every evidence that we enjoy genuine com- 
petitive advantage over other nations, and this advan- 
tage will have been increased rather than diminished 
by developments during the Second World War. It is 
noteworthy that the goods in which we have been 
able to compete most successfully have generally been 
the products of our high wage industries rather than 
those in which low wages have prevailed. 


* * * 


It is clear that, on a price basis, we shall be able to 
compete successfully in postwar markets in numerous 
lines. It is equally clear that such an opportunity is by 
no means of negligible importance to our own economy 
as a whole. During the years in which the censuses 
were taken between 1909 and 1939, our exports amounted 
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to from 7 to 16 per cent of our entire production of movable 
goods. In the year 1938 our exports in each of the 
following lines accounted for more than 10 per cent of 
total domestic production of the particular product. 


(The figures in parenthesis are the percentages of total 
production exported.) 


CRUDE MATERIALS: Phosphate rock (51.5), cot- 
ton (30.5), tobacco (29.4). 


FOODSTUFFS AND BEVERAGES: Linseed (49.4), 
dried fruits (36.2), canned sardines (29.4), rice (21.0), 
fresh pears (15.9), canned salmon (13.8), canned as- 
paragus (13.2), canned fruits (13.0), wheat (12.2), 
lard (11.7). 

SEMI-MANUFACTURES AND FINISHED MAN- 
UFACTURES: Refined copper (53.1), paraffin wax 
(46.3), gum turpentine (42.6), carbon black (40.8), 
gum rosin (38.0), borax (35.9), crude sulphur (35.6), 
aircraft and parts (26.8), office appliances (22.3), 
carbons and electrodes (21.8), printing and bookbind- 
ing machinery (18.2), agricultural implements and 
machinery (17.0), biologic pharmaceuticals (15.3), in- 
dustrial machinery (14.4), dental instruments and 
supplies (14.3), automobiles (14.1), benzol (13.3), goat 
and kid upper leather (12.8), refined lead (12.0), radio 
apparatus (11.8), caustic soda (11.4), refined mineral 
oils (10.6). 

It is of major concern to all engaged in these lines of 
activity and in many others that foreign markets be not 
closed to us. It is particularly to our interest to have 
export outlets for our war-expanded capital goods and 
equipment industries. Since we undertook an important 
percentage of such expansion in order to furnish muni- 
tions to our Allies, it is reasonable to ask their coopera- 
tion in cushioning what inevitably must be a drastic 
readjustment here. The case is strengthened by the fact 
that the postwar world will desperately nee | the equip- 
ment items that we, alone, can supply. 

But our demonstrated ability to compete on a price 
basis will not, of itself, assure us of foreign market outlets. 
Transportation costs, quality of product, marketing skill, 
technical and repair service—all are basically important. 
Still more important are non-discriminatory open mar- 
kets and the command of dollar exchange by prospective 
purchase: s, Our export potentials will surely be cramped 
in a world organized on the basis of bilateral deals and 
exchange controls. The availability of dollar exchange 
must depend upon the level of American imports and 
the volume of American capital loans. 


* 


How are we to explain the skepticism of other nations 
toward an order which to us seems so clearly to represent 
not only our interest but the long-range interest of the 
world as well? 

Soviet Russix, of course, is committed to conducting 
its external trade through its central government. But 
what of the United Kingdom? Why are there so many 
British voices that counsel the abandonment of what has 
been Britain’s traditional position for more than a cen- 
tury? If we can understand that, we shall understand 
the dissent from our position of most nations whose 
economic positions have weakened and whose fiscal prob- 
lems have multiplied during the two World Wars and 
the ill-starred period between them. 


Essentially, their case is this: 


Partly, they were forced into managed external trade 
policies by the Axis self-sufficiency programs, ‘adopted 
in preparation for aggressive war. That can be corrected 
only by crushing the Axis, and by establishing a world 
security system that will make self-sufficiency a les 
compelling need. 

But primarily, the reluctance of peaceably inclined 
nations to forego restrictive controls over postwar foreign 
trade stems from a deep-seated fear that is even more 
difficult to resolve. They fear, on the basis of past ex. 
perience, that their efforts to meet payment balances 
arising from normal foreign trade would force a deflation 
of their internal economies, affecting prices, credit, wages, 
and finally employment. Faced with the choice, as they 
see it, between making adjustments in foreign trade o 
in their domestic economies, they lean toward the forme 
as, at worst, the lesser of two evils. 


* * * 


Since the kind of world trade system we seek is de- 
pendent upon international arrangements to assure rea 
sonable stability of exchange rates between nations 
currencies, we are challenged to find a formula that both 
will provide this and at the same time allay what othe 
nations believe are legitimate fears with respect to thei 
domestic economies. 


But at least two major steps toward resolving suc 
doubts can be taken upon our own initiative without 
recourse to the intricate process of international nego 
tiation. 

One is the rational overhauling of our tariff system 
to provide other nations with increased opportunity t 
export to us. We can, and should, do this in a way that 
avoids undue cost to any segment of our economy. 

The other, and probably the greatest contribution we 
can make toward winning a reluctant world to our point 
of view, will be to offer ample and convincing evidencé 
that we are ready and able to provide a high level d 
employment in the United States. If we can do that, the 
rest of the world will wish to expose itself to our in 
fluence rather than to insulate against it, since prosperity 
here is the greatest single contributing factor to world 
wide prosperity. 

Balance of payment problems are minimized in 
world of thriving trade. Britain would have little reas 
to resort to exchange controls if the total of postwa 
world imports and exports reaches an 80 billion dolla 
level. She may well be in a desperate plight if it shoul 
revert to the 1935 level of 40 billions. 


* * * 


The United States wants a world in which priva 
enterprise and competition play a major role. To obtai 
such a world will require a wiser, more understandim 
and firmer world leadership than this nation, or perha 
any nation, ever has exerted heretofore. 


President, McGraw-Hill Publishing Co., I 
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> INVESTIGATION and development work 


have led to extension of the range of 
Velox boilers for land plants, includ- 
ing a 300,000-lb-hr 1850-psi 925-F unit, 
which resembles marine design in many 
respects. Attention was also given to 
continued improvement of smaller Ve- 
lox plants for evaporation rates from 
30,000 to 200,000 Ib per hr, pressures 
from 200 to 700 psi and temperatures 
up to 925 F, with particular respect to 
simplification of evaporator elements, 
wall linings and preheaters. 

The drawing below shows the layout 
and principal dimensions of the 300,- 
000-lb-per-hr unit, fired by low-grade 
gas. With oil or high-grade gas as fuel, 
the evaporation rate would be 360,000 
lb per hr. This unit includes a resup- 
erheater for raising steam temperature 
to 800 F after expansion. The boiler 
consists of two casings, one containing 
the combustion chamber and the other 
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Velox Boiler Development Continues 


Range extended by construction of 300,000-lb-per-hr 1850-psi 925-F unit; progress in 
smaller units marked by simplification of evaporators, wall linings and preheaters* 


the superheater. The main evaporator 
tubes are arranged horizontally in the 
lower part of the casings and in the 
section below them. Walls of combus- 
tion chamber and superheater are also 
formed by evaporators. 

Two separators and two circulating 
pumps serve the unit. A double-flow 
gas turbine driving two supercharging 
blowers and a steam turbine for start- 
ing and governing complete the boiler 
plant, which is approximately 12 ft 
wide and fits conveniently between the 
steam turbines, which are both wider 
and longer. 

The salient feature of the marine- 
type Velox, which this unit resembles. 
is the design of the evaporator ele- 
ments. These are single tubes heated ex- 
clusively by the flue gas on the outside 
and inclosed in a special casing. This 
permits dealing readily with large 
quantities of flue gas and meets the re- 
quirement that no evaporator tubes in 
contact with hot gas shall have a wall 


thickness of more than 8 mm (0.312 
in.). Even where the very highest pres- 
sures are concerned all heating surfaces 
take the form of readily interchange- 
able elements or nests of tubes. 

Velox boilers with evaporation rates 
as high as 200,000 to 400,000 lb per hr 
are relatively small and can be erected 
either alongside or at least in the same 
room as the turbine. An idea of size 
can be obtained from the fact that for 
an evaporation of 2200 lb per hr the 
combustion-chamber volume is about 
3.5 cu ft, evaporator surface is about 22 
sq ft and internal cross-section of flues 
is about 7.5 sq in. Should resuperheat- 
ing prove necessary, and the resuper- 
heater be embodied in the boiler, erec- 
tion of the entire boiler plant close to 
the turbine proves of particular ad- 
vantage. 

Good progress has been made with 
tests on pulverized-coal firing but de- 
tails will not be published until such 
boilers are ready for the market. 


Inlet and outlet, /nlel and outlet 
of resuperheater resuperheater 
Live steam we 
fosuperheater connection 


| Double-flow and 
Pas 
\ r-blower 
4-Separator 
H - 1 So 
— . 


chamber---~* 


Live-steam connection--~7 


Layout and principal dimensions of 1850-psi 925-F 
Velox plant rated at 300,000 Ib per hr when fired with. 
low-grade gas and 360,000 Ib per hr with oil or high- 
grade gas. Main evaporator tubes are arranged hori- 
operant zontally in the vertical casings and section below them 


5 Double- flow gas turtine Supercharging blower 
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Plan Ahead for Modern 
Auxiliary-Drive Power Supply 


Conference of manufacturers and users of electric station auxiliaries at AIEE meeting 


reviews latest trends in central-station equipment and layout for reliable power supply 


> RELIABLE MODERN MOTORS, hydraulic 
couplings, air circuit breakers and 
metalclad switchgear have combined to 
afford engineers safe, economical and 
easy-to-maintain auxiliary drive systems, 
according to a group of experts par- 
ticipating in an open discussion of 
power supply problems before the 
American Institute of Electrical Engi- 
neers. With a few exceptions in some 
topping installations and other special 
cases, reported J B McClure of Gen- 
eral Electric, motor-driven auxiliaries 
are used almost exclusively in large 
steam-electric stations. 

H N Mueller, Jr, of Westinghouse, 
joined Mr McClure in a plea that design 
engineers give proper attention to the 
auxiliary-drive power-supply problem 
in early stages when future plants are 
being considered so that lessons learned 
in recent years can be incorporated in 
the over-all planning. Some of the sug- 
gestions include (1) individual power 
supply for each boiler (2) power supply 
from main generator terminals (3) pre- 


ferred system voltages at 460 and 2400 v. 

It is generally economical, stated Mr 
McClure, to use 460 v for transformer 
capacities up to 1000 kva, Fig. 1, while 
dual-voltage systems, Fig. 2, should be 
considered for transformer capacities of 
1500 kva and upwards. Since two thirds 
to three quarters of the total auxiliary 
power is used by large individual mo- 
tors associated with the boilers, such as 
pumps and fans, capacity of transform- 
ers and switchgear should be propor- 
tioned to individual boiler size rather 
than turbine ratings, particularly if two 
boiler units require individual supply 
sources, as in Fig. 3. 

In planning, one should consider that 
(1) a source of power must be available 
for starting (2) the entire auxiliary sup- 
ply system should be considered essen- 
tial (3) where two voltages are used, 
it simplifies operation to bfing all power 
through the higher voltage bus. The re- 
liability of metalclad insulated 5-kv 
buses and metal-inclosed 600-v buses 
justifies a single bus system. Trans- 


formers are sufficiently reliable for satis- 
factory radial systems. 

In summarizing motor practice for 
power station auxiliaries, Hal Gibson, 
of General Electric, noted that some new 
plants are using synchronous motors 
with variable-speed couplings instead of 
the more common induction machines. 
However, the added cost and complica- 
tion can seldom be justified. Direct-cur- 
rent drive in large modern stations, he 
said, is at present practically extinct. 

In reporting users’ experience, W R 
Brownlee, of Jackson, Mich., described 
a series of experiments on a pulverized. 
fuel boiler, checking the possibility of 
flame extinguishment by external volt- 
age disturbances. With ball-mill pul- 
verizers operating at maximum output, 
power supply to an entire group of 
boiler auxiliaries was intentionally inter- 
rupted for varying periods of time from 
18 cycles to 6 seconds. 

For relatively short interruptions 
there was no observable difference in 
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Fig. 1—Schematic layout for 480-v system for one or two 
boilers with individual feeder positions for larger motors. 
Power comes normally from main generator terminals, other 
starting supply presumed available. Fig. 2—Larger installation 
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justifies 2400-v and 480-v bus arrangement with two _ inter 
mediate transformers. 
assured by dividing power circuits to prevent outages on 0 
of the boiler systems from involving that of the other 


Fig. 3—Supply for two large boilers 
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were imperceptible. For longer inter- 
ruptions fans and exhausters slowed 
down considerably and the pulverizer 
actually stopped after about four sec- 
onds without extinguishing the flame. 
Coal carried in suspension provided the 
necessary carryover and restarting of 
pulverizer was rapid. 

\lr Brownlee’s experience has demon- 
strated the reliability and economy of a 
station power system supplied from 
transformers rather than from house 
turbines or shaft generators. Connect- 
ing house transformers at generator 


voltage, he added, provides a natural 
cushion against transmission system 
faults. Line-starting squirrel-cage in- 
duction motors are used for practically 
all drives. 

Auxiliary power plans for Philadel- 
phia Electric’s new Southwark station 
were detailed by J H Harlow. The first 
150,000-kw unit with two 850,000-lb-per- 
hr boilers will have to operate isolated 
for some time before a second similar 
installation can be made at the same 
site. To guard against loss of auxiliaries 
on an entire boiler, power supply has 


been divided so that one bus supplies 
half the auxiliaries of each boiler, the 
remainder having an alternate source. 

A house turbine set supplies two 
4000-v bus sections and is supported by 
transformers connected to the station 
13.2-kv bus. To enable self-starting 
from cold, installation of a small diesel- 
engine-driven generator is being con- 
sidered. It will have sufficient capacity 
to drive fans slowly through temporary 
belt drives, and necessary oil and water 
pumps for getting up steam to drive the 
auxiliary generator. 


Proposed Standards for Turbine-Generators 


Turbine rating, kw 
Turbine capability, kw 
Generator rating, kva 
power factor 
short circuit. ratio 
Throttle pressure, psig 
Throttle temperature, F 
Number of extraction openings 


Saturation temperature Ist 
at opening 2nd 

at 3rd 

turbine 4th 

rating, F 5th 


Exhaust pressure, in. Hg 


Generator capability at 0.85 power factor, kva 


(1) A tolerance of plus or minus 10 F shall apply to above saturation 
temperatures. (Tolerances shall be unilateral so as nol to reduce the spread 
in lemperalure belween adjacent extraction openings.) 


3600-Rpm 3-Phase 60-Cycle Condensing-Type Turbine-Generators 


Air-cooled generator 


11,500 15,000 20,000 
12,650 16,500 22,000 
13,529 17,647 23,529 
0.85 0.85 0.85 
0.8 0.8 0.8 
600 600 850 
825 825 900 
4 4 1 
175 175 175 
235 235 235 
285 285 285 
350 350 350 
1.5 1.5 1.5 


27,058 


Rated for 0.5 psig hydrogen pressure 


Hydrogen-cooled generator— 
Operated at 15 psig hydrogen pressure 


(2) The turbine capabilily is guaranteed continuous oulpul al generator 
terminals when the turbine is clean and operating under normal steam 
conditions with full extraction from all openings. 


Ilydrogen-cooled generator 


30,000 40,000 60, 000 
33,000 44,000 66, 000 
35,291 17,058 70,588 
0.85 0.85 0.85 
0.8 0.8 0.8 
850 850-1250 850-1250 
900 900-950 900-950 
5 5 5 
175 175 175 
235 235 235 
285 285 285 
350 350 350 
410 410 0 
1.5 1.5 1.5 


40,588 54,117 


81,176 


> PREFERRED STANDARD RATINGS for 
3000-rpm 3-phase 60-cycle condensing 
turbine generators prepared by a joint 
committee of ASME and AIEE have 
been offered to manufacturers and users 
lor one year’s trial. These standards are 
hot intended to preclude manufacture of 
special machines where needed but are 
txpected to result in quicker deliveries 
and probably lower costs for standard 
units, 

Six standard sizes are proposed be- 
ween 11,500-kw and 60,000-kw, as 
shown in the table. Steam pressures 
most suitable for these machine sizes 
have been set as well as a definite num- 
ber of extraction openings for feedwater 
leating with specified values of satura- 
tion temperature at each opening. Tur- 
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Turbine capability--> power factor 
Nameplate rating -»| 073 


Reactive capability-kilovars 


0 10,000 .20,000 30,000 40000 
Load-kilowatts 


Chart of load kilowatts, reactive capa- 
bility and power factor for 30,000-kw. 
0.85-pf hydrogen-cooled machine with 
turbine capability of 33,000 kw at 0.5- 
psi and 15-psi hydrogen pressures, Simi- 
lar curves for each of the standard sizes 
indicate limits of performance 


bines built according to the new stand- 
ard are to be capable of 10% above 
nameplate rating and generators are to 
be rated normally at 0.85 pf. This will 
provide greater generator capacity in 
proportion to the turbine than in present 
usual ratings. 

Four values for generator voltage 
have been provided for, along with other 
electrical details in supplementary spec- 
ification data. Many of the require- 
ments are already codified by American 
Standards Association in ASA C50 for 
Rotating Electrical Machinery, but cer- 
tain new or different provisions have 
been included. Comments will be wel- 
comed by the Committee during the 
trial period of one year before the 
Standards have permanent status. 
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INTERESTING hydraulic control 
system features a diesel emergency- 
power installation recently reported in 
the Oil Engine (London). This sys- 
tem automatically sets in motion a 
220-hp air-starting diesel when the out- 
side electricity supply goes dead. 

The engine, a standard 4-cy] 10x12- 
in, 660-rpm English Electric unit, is 
installed in a large factory normally 
supplied with electricity from the Brit- 
ish grid system. The engine drives a 
150-kw ac generator, which provides 
current for the emergency lighting sys- 
tems in the factory, air-raid shelters, 
surgeries, first-aid rooms and fire sta- 
tions and for shelter ventilating fans, 
fire alarms and telephones. English 
Electric Co automatic switchgear com- 
pletes the installation. 

The diagram below shows the auto- 
matic engine-starting system. Starting 
air is supplied by a compressor driven 
by a spark-ignition engine; working 
pressure is 350 psi. Two of the four 


Hydraulic System Starts 
Emergency Diesel Automatically 


Using engine lubricating oil as actuating medium, controls bring 220-hp air- 


starting unit up to load within ene minute after factory power supply fails 


engine cylinders receive starting air. 
The oil used as an actuating medium 
for the hydraulic system comes from a 
high-level tank, kept filled by a float- 
controlled motor-driven pump taking 
suction from the engine’s underfloor 
oil sump tank. 

The outlet from the high-level tank 
contains a solenoid valve energized 
from the incoming feeder. As long as 
the feeder is alive, the valve remains 
closed. If current fails, the deenergized 
valve opens, allowing oil to flow from 
the tank, under an appreciable head, 
through the control valve to the engine 
system. This floods the bearings ready 
for starting and builds up pressure in 
the circuit. The servo-piston rises and, 
through a linkage, operates the pilot 
air valve, which opens and allows air 
from the receiver to enter the engine’s 
automatic starting valve. Air then 
reaches the starting valves on the two 
cylinders so fitted and the engine starts 
in the usual way. 


Once the engine is rolling, oil pres- 
sure from the engine’s own pump soon 
builds up and lifts the weighted valve 
which drains oil from below the servo- 
piston. It falls into its cylinder, closing, 
in turn, the pilot air valve and the en- 
gine’s automatic starting valve. This 
cuts off air. 

Following standard English Electric 
practice, the engine carries a hand con- 
trol for speed, which is used only for 
ordinary manual purposes. An oil- 
operated speed check limits the fuel 
under automatic starting conditions so 
that when firing begins the engine does 
not at once race up to its governed 
speed. The engine can also be set in 
motion by a hand air-starting valve. 

When power supply returns, the 
switchgear automatically unloads the 
engine, which runs until shut down by 
hand. The operator then bars the fly- 
wheel to the starting position ready 
for the next run. Strainers in all air 
lines safeguard the automatic valves. 


Overhead 
oil tank 


Servo 
piston 
Solenoid 


Avtomatic air-_ 
starting valve 


_ Hand - operated 
oir - starting valve 


Engine 


Pilot 
air 

Lube-oi/ 
valve to engine 


pump 


Float- controlled motor-driven 


draulie-control and 


Diagram shows high-level oil tank, sole- 
noid valve energized from feeder, hy- 
air-starting valves 


Sum 
4 


Air 
receiver 
Engine - driven 


ofl pump 
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ORE AND MORE operating engi- 
i neers are coming to realize that 
the only way to get real control of 
hoiler-water conditions is to make daily 
ests for alkalinity, chlorides and phos- 


phates. In connection with this daily 
esting procedure, we have recently 


wercome a problem that may have 
baflled others also. 

We find it necessary to feed about 
tree pounds of tannin a day to the 
boiler-feed suction to minimize deposit 
of scale in the economizer tubes of a 
Riley boiler operating at 475-psi drum 
pressure. We also feed about a pound 
iday of sodium metaphosphate with 
ihe tannin. The phosphate serves to pre- 


wut, but near the top row of economizer 
lubes the water temperature becomes 
igh enough to break down the meta- 
phosphate to trisodium orthophosphate, 
‘hich combines with hardness in the 
water to form calcium-phosphate sludge. 
While the tannin serves its purpose 
‘dmirably in preventing deposits of 
‘udge in the economizer tubes, it im- 
jarts a deep brown color to the boiler 
water. Anyone familiar with the routine 
‘vlor-comparator tests will realize how 
auch this colofing effect interferes with 
vbtaining proper end-points in the 
inalyses. We have overcome the diffi- 
tulty by decolorizing the samples with 
«tivated charcoal. 
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tannin feed so that accurate analyses are possible. 


vent hardness in the water from settling: 


Edwards 


Charcoal Takes Color Out 
Of Boiler-Water Test Samples 


Urban C Fleming, Jr, chemist for Holyoke, Mass., Gas & Electric Dept, tells how 


Fig. 1—Colored boiler-water sample 
containing tannin is changed to crystal 
clear filtrate after shaking with acti- 
vated charcoal and 15-min rest 


The usual boiler-water sample, taken 
in a one-quart mason jar, shows a deep 
brown color. We add a teaspoonful of 
activated charcoal (decolorizing car- 
bon) to the water sample in the mason 


Advisory Editor 


POWER 


Also reports on check tests 


activated charcoal removes dark brown color of boiler-water sample caused by 


jar, replace the 


cover and allow the 
sample to stand 15 min after vigorous 
shaking to insure good mixing. 

After the period of standing, the sam- 
ple is filtered through a No. 5 Whatman 
filter paper into a clean, dry glass jar 


or beaker. The filtered sample comes 
through crystal clear. 

However, to be sure that addition of 
activated charcoal introduced no error 
in the determination of alkalinity, 
chloride or phosphate concentrations in 
the boiler water, certain check tests 
have been carried out. We took dupli- 
cate samples of water from four other 
200-psi boilers not treated with tannin 
and which, therefore, had no brown 
color characteristic. 

For each of the tests, one set of sam- 
ples was merely filtered before reagents 
were added. These are designated A 
while another set of samples to which 
activated charcoal was added are de- 
noted B. For each B sample, one tea- 
spoonful of activated charcoal was 
added, the sample shaken and allowed 
to stand 15 min with the cover on to 
minimize exposure to air, which tends 
to decrease hydroxide alkalinity. After 
standing, each B sample was filtered 
through No. 5 Whatman paper into a 
clean, dry glass jar. The clear filtrate 
was then tested and results listed in 
Table I. 

From an inspection of the tabulated 
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Fig. 2—Phenolphthalein indicator is an essential part of 
alkalinity test. Endpoint is indefinite and unsatisfactory if 
tannin or other material discolors the sample 


results of the duplicate samples it is ap- 
parent that the greatest error occurs in 
the hydroxide alkalinity test, on a sam- 
ple from Boiler No. 1 which required 
0.8 ce less acid for neutralizing the ac- 
tivated-charcoal-treated sample than the 
corresponding untreated water. The per- 
centage of error is seen to be 
0.8 — 11.3 = 0.07, or 7%. Even this is 
much less than the expected error that 
would obtain if an attempt were made to 
determine alkalinity of an undecolor- 
ized sample, for which it is almost im- 


possible to distinguished the phenol- 


phthalein endpoint. Also, for routine 
check tests a variation in alkalinity up 
to 10% does not appreciably affect the 
interpretation of the tests. 


Method Satisfactory 


For the chloride and phosphate tests 
it is obvious that results are closely in 
accord. We have concluded that de- 
colorizing carbon or activated charcoal 
affords a satisfactory means of eliminat- 
ing interference caused by highly 


Fig. 3—-Silver-nitrate solution should be added to the sam- 
ple slowly while stirring for the chloride test. Charcoal 
absorption of color does not greatly change results 


colored constituents of boiler water and 
that routine tests can be carried out in 
this manner without serious error. 
Experience indicates that 15 min is 
sufficient standing period to accomplish 
practically complete absorption of the 
organic coloring matter by the charcoal. 
The same procedure applies for remov- 
ing fine particles of phosphate sludge 
from boiler water where simple filtering 
is inadequate. The charcoal aids in 
trapping the fine particles so that no 
error is introduced in the phosphate 


Boiler 
No. 


Ilydroxide Alkalinity Test 


TABLE I—COMPARISON OF DUPLICATE SAMPLES 


Chloride Test 


Phosphate Test 


Sample A 


Filtered 
boiler 
water 


Ce N/50 
sulphuric 
acid 


Ppm 
hydroride 


* Blank value of 0.8cc subtracted 


Sample B 


With 
activated 
charcoal 


Ce N/50 
sulphuric 
acid 


Ppm 
hvdroride 


Sample A 


Filtered 
boiler 
water 


Ce silver- 
nitrate 
solution* 


Ppm 
chloride 


Sample B 


With 
activated 
charcoal 


Ce silver- 
nitrate 
solution* 


Ppm 
chloride 


48.2 
57.5 
98.0 
67.0 


Sample A 


Filtered 
boiler 
water 


Sample B 


With 
activated 
charcoal 
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determination through presence of in- 
soluble calcium phosphate in the filtered 
sample. 

Tests reported here are standard de- 
terminations such as may be found in 
any text on boiler-water analysis. How- 
ever, for those not familiar with the 
procedure or others who might wish to 
check the results, these tests are briefly 
outlined. 

For the hydroxide alkalinity test, 
measure a 50-cc sample of filtered boiler 
water in a graduated cylinder and pour 
into a 150-cc casserole. Then add 5 cc 
of barium chloride (10%) and stir the 
sample vigorously with a glass rod. Add 
phenolphthalein indicator (5 drops), 
Fig. 2, and then feed sulphuric acid 
(N/50) slowly from a burette until the 
last drop causes a color change from 
pink to colorless. The number of cc 


added measure hydroxide alkalinity. 
Multiplying cc of N/50 sulphuric acid 
by 6.8 gives alkalinity in parts per mil- 
lion. 


Testing for C hlorides 


For the chloride test, a 50-cc sample 
of filtered boiler water is measured out 
in a graduated cylinder and poured into 
a clean 150-cc casserole as in the al- 
kalinity test. After adding phenolphtha- 
lein indicator the sample is neutral- 
ized with N/50 sulphuric acid as before. 
Then one cc of potassium chromate 
indicator is added to the solution in the 
casserole. From a burette add silver- 
nitrate solution (1 cc = 0.005 grams 
chlorine equivalent) until color of solu- 
tion changes from yellow to reddish 
brown. Record number of cc of silver- 
nitrate solution. 


A “blank” determination must be car- 
ried out with procedure similar to that 
just described but using a 50-cc sample 
of distilled water. The amount of silver- 
nitrate solution required to give the 
reddish brown color in chloride-free wa- 
ter (distilled water) is generally about 
0.3 cc. This amount is subtracted from 
the number of cc used in the boiler- 
water sample to give the net amount re- 
quired to react with the chlorides in the 
boiler water. Net cc of silver-nitrate 
solution multipled by 10 gives chloride 
concentration of boiler-water sample 
in parts per million. 

For the phosphate test we use a 
Taylor high-phosphate comparator. 
Phosphate concentration is read directly 
in parts per million, as shown in the 
table, by comparison of color intensity 


with fixed standards. 


Up the Hill and Down Again 


IN MAKING AMMONIA by high-pressure 
synthesis, large amounts of CO, must 
be removed from the gas by scrubbing at 
high pressure with water. A steep 800- 
ft hill near the Belle plant of E I du 
Pont de Nemours affords a means of 
saving about two thirds of the pumping 
power otherwise needed. 

' The purification process uses 35,000 
gpm at 400 psi in large pressure scrub- 
bers. Normally a Pelton wheel would 
be installed in the scrubber discharge to 
recover as much pumping power as pos- 
sible, something less than 40%. With 
the hill nearby, however, water can be 
taken under its own pressure up to an 
aeration tower for degasifying and re- 


turned by gravity to the pumps which 
merely supply pressure losses in piping 
and process. 

Water passes from the base of the 
scrubbers through a control valve ad- 
justed to maintain a constant water level 
in the scrubber. A reservoir at the top 
of the hill is high enough to require 
about 320 psi at the base of the 36-in. 
“up” line to deliver water to the top of 
the aeration tower. Thus the pumps 
supply only one third of total pressure. 

In the tower dissolved gases are re- 
moved by counter-current air flow. Wa- 
ter collected returns to the booster 
pumps. This system has operated sev- 
eral years with a minimum of trouble. 


Access to the hilltop area is provided by 
an electrically operated hoist. 

Another advantage of the system lies 
in the ability to recover valuable gases 


“dissolved in the water along with the 


impurities. As water rises in the pipe- 
line up the hill, pressure decreases. 
Since the valuable gases are less soluble 
than the impurities the value elements 
are released first as pressure diminishes. 
Suitable separators on the up line at 
proper pressure levels recover these by- 
products for return to the plant and 
further use. The aeration tower removes 
impurities from the water and also dis- 
sipates heat added to the water by the 
pumps. 


J6-in. up line ---- 


Power-Recovery Systern 
" Belle Works, E | du Pont de Nemours 


Pressure at pump suction-300 psi 
Pressure at pump discharge-450 psi 


-J6-in. down line 
7x 
scrubbers 


Booster pump 


‘ 


Booster pumps raise pressure from about 300 psi to 450 Valuable gases absorbed in the water are released first 


psi, supplying only one-third pressure needed by process 
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and collected by separators in “up” line ahead of tower 
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PRACTICAL AIDS OPERATIO! 


Plant-Tested Methods and Ideas for Power Men 


Many Forms have been designed on 
which to wind armature and _ stator 
coils, but the one that I use is simple to 
construct and serves to wind mush coils 
for small motors. As shown in the 
photo, it consists of pieces of wood 54 
in. thick and of different lengths nailed 
together. The coil formers are strips 
of thin fiber tacked to the wood. 

Length L is made equal to the motor 
core width and the other dimension 
equal to the coil span in the core slots. 
Fiber strips have to give coils sufficient 
length so they will not bind at the ends 
when they are put in the slots. These 
strips can be easily adjusted for length 
if a coil is a little too long or short. 

A hole in the form center permits 
securing it on a bolt held in a vise while 
the coils are being wound. The form 
is provided with a lift for each size coil 
in a pole-phase group. All coils in a 
group are wound as one continuous coil 
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COIL FORM HELPS REWIND SMALL MOTORS 


without a break between their ends. 
Beginning on the form’s center sec- 
tion the first coil is wound and tied at 
the ends to the fiber. Then the wire is 
taken out to the second form and this 
coil wound and tied. This is continued 
until all coils in a group are wound. 
When the coils are removed from the 
form they fall within one another and 
can be easily placed inside the motor 
core and fed into the slots one wire at 
a time. These forms are probably a lit- 
tle too frail for heavy use, but for an oc- 
casional rewind job they are okay. 
Englewood, N. J. R Boettincer 


Hydraulic Pressure 
Opens Frozen Couplings 


Necessity is the mother of invention 
and Richard Deane’s hydraulic jack 
method of closing vertical-shaft hydro- 


electric-unit couplings (Nov, 1944, 
Power, p 105) emphasizes this. Hy- 
draulic pressure has also been used to 
open the coupling of an old machine 
with a long spigot on the coupling. The 
spigot rusted in its socket so firmly 
that the coupling would not open when 
the bolts were loosened. 

To force coupling halves apart, the 
erecting engineer drilled a hole through 
the shaft below the spigot, as in the 
diagram. He threaded this hole for a 
high-pressure grease-gun fitting. Then, 
with a grease gun he forced oil be- 
tween the spigot end and the bottom 
of its socket. This applied a high 
pressure on the spigot to start it out 


Space at end 
spigot 


Hole drilled here for 
applying pressure with 
grease gun 


of its socket, and also forced oil around 

the surfaces that had rusted together. 

As a result, the coupling opened. 
Philadelphia, Pa. R O Spencer 


Simple Template Insures 
Correct Pipe Cutting 


WE NEEDED TEMPLATES for laying out 
pipe ells and used the method in the 
diagrams, which can be applied to ells 
of any size and for different angles, 
either single or double jointed. It re- 
quires a minimum of drafting with few 
instruments such as a straight edge, 
rule and square, generally available in 
any shop. 

To obtain dimensions of a template 
for a 90-deg single-jointed ell multiply 
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values on the diagram, Fig. 1, by the 


outside diameter of the pipe. For 
example, assume an outside pipe 
diameter of 6.625 in. Then the template 
base is 3.146.625+0.10=20.9 in. 
long. This dimension is divided into 
twelve equal parts, each of which is 
0.262 6.625=1.74 in. long. Center 
dimension of the template will be 6.625 
in., those next to the center 0.933 x 6.625 
=6.18 in., and so on down to the end. 
After calculating dimensions, lay out 
the template as shown. Dimensions of 
templates for ells having angles other 
than 90 deg are obtained by multiplying 
the dimensions of a 90-deg template by 
the values in the table. Assume a pipe 
outside diameter of 6.625 in. as before 
and an ell angle of 110 deg. Then the 
template center dimensions would be 
6.625 X0.7=4.65 in. and the first di- 


_-t-- Qrameter of pipe 


inches « 


Note: 


Factor to be applied to vert- 
ical dimensions only, for ells 
of various angles 


When cutting pipe with torch, A F, 
direct flame toward mark on ngle acter 
opposite side of pipe ' H 0 0.839 
10 0.700 
; 20 0.577 
Q Q Q 
9 
4 
i i i | 
q equal intervals = 0.262 D 
Mark pipe at O and f, for matching halves of el. 


mensions on either side of the center 
6.18 0.7=4.34 in. and so on for the 
other dimensions. 

Vertical dimensions for a 90-deg 
2-jointed-ell template may be obtained 
by first calculating the dimensions for a 
single 90-deg joint and then multiply- 
ing the values by 0.414. 


After template dimensions are fig- 
ured, lay out the pattern on heavy paper 
and draw a smooth curve through the 
points. Now cut the template along its 
outline and wrap around the pipe to 
mark the line along which to cut. 


Double-jointed ells are marked off on 
straight pipe using the template, as in 
Fig. 2. Section A can be cut any 
length, depending on requirements and 
the three parts assembled as in Fig. 3. 
Dixon, Ill. Louts T Sampson 


Wuen I rook cHarceE of a plant’s oper- 
ation the crankcase of a small blowing 
engine had been cracked and patched. 
To give the case added strength it was 


BRACING STRENGTHENS STEAM ENGINE FRAME 


braced, as in Fig. 1. A piece of chan- 
nel iron placed diagonally across the 
cylinder head was tied down by two long 
bolts through the engine base and floor. 


Cylinder 


Vertical 
“brace 


Cylinder 
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brace 
Patch over 
“crank 3 


The brace was awkward to have 
around the engine and did not give the 
support that its designer intended. To 
correct this I made four braces, as in 
Fig. 2. These hook on the frame below 
the cylinder, and their threaded ends 
were bent to go vertically through the 
base and floor holes. After the bottom 
nuts were tightened to pull the engine 
down firmly on the floor, the top nuts 
were pulled down to lock the engine 
base in place. The angle at which the 


- new rods pull gives the engine much 


more stability than the vertical arrange- 
ment. 


Great Neck, N.Y. SM Etonxa 


Methods of Cleaning 
Motor Windings 


AMONG MAINTENANCE MEN there is con- 
siderable difference of opinion on the 
best methed of cleaning motor wind- 
ings. Practice varies with the kind of 
cleaning job. Unless a winding is badly 
oil soaked there is probably little reason 
for soaking it in cleaning fluid. 

It has been my practice to try to re- 
move as much dirt as possible before 
applying cleaning fluid. This is done 
with coarse hair brushes of different 
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sizes. When I have loosened and re- 
moved all the dirt I can in this way I 
use a vacuum nozzle to pick up any 
loose dirt I missed. In ventilating ducts 
and other places where vacuum may not 
be effective I use 40-psi compressed air. 

After the windings have been care- 
fully cleaned by this means I do a final 
cleaning job by wiping with light- 
weight rags dipped in gasoline. Be 
sure to clean the coils carefully where 
they come out of the slots. It is here 
that the insulation is most likely to 
crack and unless these parts of the 
windings are well cleaned and var- 
nished, conducting dirt may work 
through the insulation and cause a 
failure. In plants where conducting 
ducts are present, the point where the 
winding comes out of the slots is one 
of the commonest sources of trouble. 

If you remove most of the dirt from 
the winding, you do not have to apply 
nearly so much cleaning fluid to do a 
good job. When you use cleaning fluid 
on a winding to remove dirt the two 
form a solution that works into insula- 
tion cracks. The more dirt the solution 
carries the more will be deposited in 
the cracks when the solution evaporates. 
If the winding is well cleaned before 
applying the cleaning fluid, the solution 
is fairly clean when it reaches the in- 
sulation cracks and is more likely to 
clean them out than when the solution 
is saturated with dirt. 


Cleaning Gummed-up Windings 

When windings are gummed up with 
grease and dirt, scrape off as much of 
the mixture as possible before apply- 
ing the cleaning solution. A common 
paint brush is excellent for the job. 
It mixes the fluid with the dirt and the 
two run off without subjecting the in- 
sulation to a scrubbing action. After 
removing practically all dirt from the 
winding in this way. wipe it clean with 
light-weight rags dipped into cleaning 
fluid. 

Gasoline makes as good a cleaning 
fluid, but is a fire and explosion hazard. 
Carbon tetrachloride is used widely, but 
must be applied with care or it may 
prove harmful to insulation. 

When using either of these for clean- 
ing windings, if the insulation is care- 
fully cleaned and wiped dry there is 
generally no need for baking the ma- 
chine unless the insulation resistance 
tests low. If the machine is not baked, 
let it remain about two hours after 
cleaning before applying the varnish 
coat. This, in general, is the practice 
we follow in cleaning our motors and 
it has been highly successful. 

Chicago, Ill. J B Mutuins 
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COMBINATION OIL DRUM RACK AND TRUCK 


ReQuIRING SOME MEANS of handling 
large drums of lubricating oil from 
drum storage when filling gas-engine 
and compressor crankcases, the plant 
engineer designed and built a combina- 
tion drum rack and truck (see photo) 
from material in the plant junk pile, put 
together with a welding torch. Frame, 
handles and cradle for the oil drum are 


made of small diameter pipe and the 
wheels are formed from circular steel 
plates with tires made of narrow bands 
from 6-in. pipe. The axle is a short 
piece of ordinary steel rod, which sup- 
ports the load on pipe-nipple bearings 
in the wheels. It is welded to the truck 
frame. 
Santa Monica, Calif. J C Avsricut 


One Pressure Gage 
Serves Two Engines 


ON A DIESEL-ENGINE-DRIVEN BOAT the 
oil-pressure gage on one of the engines 
failed. We removed it and found that 
with the facilities available it was 
broken beyond repair. As we would not 
reach port for several days something 


«---Pressure 
gage 


‘Gage panel’ 


<---250-hp 600-rpm 
drese/ engines-> 


had to be done to read oil pressure on 
both engines on the one available gage. 

We had some 14-in. pipe and fittings 
on hand and with these connected the 
good gage to both engines, as in the dia- 
gram. A valve on either side of the gage 
allowed us to connect it to either engine 
at will. Other engineers might think up 
a better way of overcoming this trouble, 
but our makeshift permitted us to op- 
erate the engines safely for several days 
until we got back to port. 

T 
Philadelphia, Pa. 


Makes Automatic Acid 
Feeder for Feedwater 


BoILer WATER in our plant is quite high 
in soluble salts, largely sodium, so we 
treat the water with a 50% sulphuric- 
acid solution to maintain the carbonate- 
sulphate ratio below the danger point. 
All available condensate is returned to 
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Float-controlled valve-*; 


Raw water to storage-. 


Boiler-water_ 
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return’, 
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rod 
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the boiler-water tank to which is added 


raw-water makeup, which drives the - 


acid-pump turbine. Originally we 
used a chemical feeder, but it failed to 
stand the 50% sulphuric-acid solution, 
so we built the system in the diagram. 

The 10-in. waterwheel is belted to a 
single-element forced-feed lubricator, 
the plunger of which connects to a Duri- 
met piston rod of a single-acting hard- 
rubber pump. A section of rubber hose 
connects the pump cylinder to a glass 
“ee and two glass-ball check valves. 
These valves form the suction and dis- 
charge valves for the pump. Suction 
valve connects to a lead-lined acid- 
solution tank and discharge valve con- 
nects to the feedwater storage tank. 
From the discharge line a length of hose 
extends vertically far enough to pre- 
vent acid overflowing and serves as a 
vacuum breaker. This prevents acid 
from siphoning from the lead-lined 
tank to the feedwater storage tank. 

Operation of the system is controlled 
by a float in the feedwater storage tank. 
When the feedwater tank is full the 
float rises to where it closes the valve 
in the raw-water line and stops the 
waterwheel. As long as condensate is 
sufficient for boiler feed no acid is fed 
to the feedwater tank. 

When the water level in the tanks 
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drops down near the bottom the float 
opens the raw-water valve. This starts 
the waterwheel to feed raw water and 
acid to the storage tank until it again 
fills and stops the waterwheel, water and 
acid feed. 

Each day oil that accumulates on top 
of the storage tank is floated off. In the 
equipment arrangement, the waterwheel 
and pump are located near the top of 
the storage tank in a compact assembly. 

Los Angeles, Calif. G D Dus 


Homemade Hone 
Cleans Shaft Journal 


We HAD THE Jos of cleaning a rough 
shaft journal without the proper equip- 
ment. Accordingly we made the outside 
grinding hone shown in the figure from 
a piece of round steel stock cut the 


same length as the journal and bore for 
a slightly larger diameter. After cut- 
ting the hone in two longitudinally, we 
clamped the halves between two pieces 
of flat steel and welded the clamp to the 
hone. 

To do the grinding job we put grind- 
ing compound on the journal and 
clamped the hone on it. Then, turning 
the hone by hand on the journal and 
slowly feeding grinding compound into 
it we worked the journal down to a 
good surface. 


Toronto, Ont. Davin A BurMA 


Angle-Iron Sections 
Improve Welding Clamps 


Pires that are not properly supported 
are difficult to align for welding. To 
insure proper alignment of the two 


pipe ends, one company welded two 
sections of angle iron to the jaws of 
C-clamps, as in the photo, With these 
clamps, pipe ends up to 4-in. diameter 
can be brought in good alignment and 
held while trimming to fit and tack 
welding. 

These clamps save many hours of 
labor during a year where many welds 
have to be made. A short length of 
pipe was welded to the top of the tight- 
ening screw to provide more leyerage 
on the clamp. 

Wichita, Kan, Harry A Hess 


(191) 109 


-Siphon breaker | 
—— > 
| Hard- ) 
rubber 
pump Acid-solution 
tank 
| 
fo) 
hose Glass-ball 
check 
") \ Forced -feed water 
| = 
— 
Y Y 
© Y wed< 
Ge 
| 
| 


Exercise your engineering wits by submitting answers to these questions fresh from the plant. Suitable 
material will be paid for; answers accompanied by, sketches or ph 


i—Does Our Plant 
Warrant Unit Drive? 


WE ARE AT PRESENT driving our plant by 
steam power through line shafts belted 
to the machines. One, 60 ft long, is 
driven by an 18x18-in.-cyl 110-rpm 150- 
psi 270-hp steam engine. Another shaft 
running at right angles to the first, but 
not connected to it, is driven by a 20x20- 
in.-cyl 170-rpm 150-psi steam engine. 
Machines connected to the first shaft 
are: two planers, a 6-in band saw (600 


rpm), a blower, two trimmer saws and 
a transfer chain. Manufacturers specifica- 
tions require a 70-hp electric motor for 
each planer, a 40-hp motor for the band 
saw, a 40-hp motor for the blower, and 
a 25-hp motor for transfer chain and 
trimmer saws combined. 

The second shaft drives a 7-in. band 
saw (585 rpm) requiring a 50-hp motor, 
two 6-in. band saws that require a 40-hp 
motor each and one blower that requires 
25 hp. 

We are now considering moving the 
two 6-in. band saws in front of the plan- 
ers so that lumber will travel directly 
from the saws to the planer table. This 
move means installing a right-angle drive 
for the saws and entails more expense 
in shafting pulleys and belts. 


Present operating and maintenance cost 
in belting, greases, oils and lace leather 
is considerable. Foundations are not 
sound and we experience trouble with 
bearings coming out of line. 


Is it advisable to convert all machines | 


to electric drive or just equip the two 
6-in. saws with electric motors, buy power, 
and leave the planers with their present 
drive? Is one engine large enough to 


PROBLEMS 


motorize the plant so that we can dis- 
card the second? How much generating 
capacity will we need? Should we use 
de or ac and at what voltage? Also what 
type of motors should we use? We have 
two 150-psi hrt boilers equipped with 
dutch ovens burning shavings and saw- 
dust.—_JDW 


2—Does Blowdown From 
Boiler Contain Steam? 


Wuat ts the actual loss in Btu per pound 
of effluent discharged as boiler blow- 
down? Some engineers claim that the 
discharge contains not only water at 
boiler temperature but also an appre- 
ciable quantity of steam bubbles repre- 
senting latent heat required for actual 
evaporation. 

Possibly boiler design, pressure, circu- 
lation and rating may influence amount 
of steam assumed to be ejected with 
blowdown water. If the discharge con- 
tains no steam how do you determine 
what percentage of water flashes to steam 
and the quantity and temperature of the 
remaining water?—MFR 


Needs Help on 
Pulverized Coal Firing 


(This is Question 1 from the January 

issue, with best answers from readers.) 
I am faced with the problem of writ- 
ing operating instructions for our new 
pulverized-coal-firing equipment. We 
have one unit for each boiler with a 
spare for emergencies that is piped to 
all burner lines. | am well supplied 
with information on the mechanical 
operation of this equipment and mainly 
interested in the safety measures fol- 
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lowed by other operating engineers. 

For instance, what is the permissible 
drying-air temperature when it enters 
or leaves the mill? What can be done 
to prevent fires in coal piping? What 
causes fires and what is the best way 
to extinguish them? Should the prac- 
tice of lighting a burner from another 
or from the hot refractory be absolutely 
prohibited or just warned against? I 
have certain ideas about these points 
but would like to have the advice of 
other engineers.—FCL 


Use a Positive 
Source of Ignition 


BURNING OF PULVERIZED COAL is af- 
fected by its moisture and volatile con- 
tent. High moisture delays ignition 
and makes the fire unstable, particu- 
larly at low ratings. To eliminate or 
greatly reduce this delay in ignition, 
air at high temperature must be sup- 
plied to the mills. With low-moisture 


coal, air entering the mill at 300 F 
may be sufficient. With high-moisture 
bituminous coal, an air temperature of 
500 F is desirable; and with lignite. 
800 F or higher may be required. 

To prevent fires and blowbacks 
reaching an idle mill where coal dust 
may be in suspension, insert a pair of 


Insert this side 
when mil// is 


running ©) 


Insert this side 
when mill is 
shut down 


Blind 


----Spectacile flange 
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spectacle flanges in the discharge pipe 
between mill and burner piping, sketch 
|-A. Shutting off hot air to the mill 
and letting it run will snuff out fires in 
the discharge piping. 

The practice of lighting a burner 
from another or from hot refractory 
should be absolutely prohibited. Use a 
dependable source of ignition. 

Breaking down eight major causes of 
70% of the pulverized-coal accidents 
shows the number of explosions for 
each: 


During lighting off: 


Poor lighting practice................. 19 
Lighting without purging............. 19 
Inadequate torch..................... 20 
During operation: 

Ignition lost, fuel not cut ............ 24 


Burners feeding unburned fuel ........ 20 


Air reduced and restored ............ 17 
Ajter shutdown: 

Unburned fuel ..................... 9 


Majority of the accidents could prob- 
ably have been prevented by takifig 
these precautions: 


During lighting off: 
A. Train operators as follows: 
a. Obtain better ignition conditions such 
as proper air velocity and ample fuel. 
b. Purge the furnace properly with air. 
c. Always use a torch for lighting. 
d. Maintain an ample torch. 
e. Inspect the torch at frequent intervals. 
B. Provide more reliable lighting and 
burner equipment. 


C. Interlock equipment so that it must be 
started in the proper sequence: induced- 
draft fan, forced-draft fan, ignition torch 
and fuel. 


D. Automatically insure adequate purging 
by using a purge meter that requires a 
specified air flow through the furnace for a 
specified time interval before the fuel feed 
can be started. 

E. Automatically limit the length of igni- 
tion time, 


During operation: 

A. Train operators as follows: 
a. Keep air and fuel ratio within proper 
limits. 
b. Cut off fuel when ignition is lost. 
ce. Light up additional burners properly. 
d. Cut off ignition torch during operation. 
e. Blow soot only at medium or high rat- 
ings so that maximum volume of CO, is 
present in furnace and boiler passes. 
f. Operate at rates sufficient to maintain 
stable ignition. 


b. Provide devices to cut off fuel automati- 
cally on flame faiJure or to sound a warn- 
ing signal. 


C. Provide better combustion control to 
keep fuel-air ratio within proper limits and 
prevent damper positions changing in con- 
trol-system failure. 
D. Interlock fans and fuel feed, a typical 
arrangement being: 
a. If the induced-draft fan fails it trips 
out the forced-draft fan. 
b. If the forced-draft fan fails, it trips 
out the fuel feed. 


E. Use continuous pilot or torches. 
After shutdown: 


A. Caution operators as follows: 
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a. Do not blow soot when unit is shut 
down. 


b. Do not run the pulverizer mill for 
test with the burner lines open. 

c. Do not allow torches to remain in the 
furnace after shutdown. 

d. Do not allow leaky valves to feed un- 
burned fuel in the furnace. 


Install fuel-supply regulators so that 
failure or accident to the regulator will 
not increase the fuel supply. Where- 
ever possible provide a shield fitted 
with wire glass to protect the operator 
from flareback. 

J D Constance 

Cliffside Park, N. J. 


Interlock Air-Supply Fans 


HERE ARE SUGGESTIONS that may help 
FCL prepare his operating instructions. 
Interlock the induced-draft, forced- 
draft and primary-air fans and pulver- 
izer feeder to start in this sequence. 

Keep pulverizer outlet temperature 
as low as operation permits; we find 
150 F gives good results with bitumi- 
nous coal. If one operator looks after 
more than one unit it is advisable to 
have an alarm contact on the thermome- 
ter set at 170 F. This serves to draw 
attention to an extreme temperature 
rise that indicates a fire in the pulver- 
izer, Tempering air control should be 
arranged within easy reach of the op- 
erator. 

Keep the primary air velocity above 
its minimum value to prevent (1) fire 
in delivery pipes (2) coal settling in 
the lines, which may be picked up on a 
load increase and smother the furnace 
fires. After taking a burner out of serv- 
ice clean the throat with air or steam, 
then leave a vent open to keep the vanes 
cool. 


To prevent mill fires: (1) Watch 


outlet temperature. (2) Keep tramp 
iron out of mill. (3) Clean the pyrites 
trap often. (4) Sweep the mill clear 
of coal when shutting down. (5) If a 
forced shutdown is going to last more 
than 30 min it may be advisable to 
clean the mill by hand. Allowing fine 
coal to accumulate anywhere is dan- 
gerous; therefore good housekeeping 
should be the rule. 

Lighting one burner from another is 
questionable and should be discour- 
aged; lighting a coal fire from hot re- 
fractory—never! 

Should the fire puff or blow out it is 
important to shut off the secondary air 
supply with the primary as this greatly 
lessens the danger of a puff in the fur- 
nace. 


Chicago, Ill; R O Smiru 


Control Mill Temperature 


INDIVIDUAL-UNIT SYSTEM located in a 
special fireproof room, photograph 1-B, 
eliminates many hazards connected 
with handling pulverized coal. 

Guard against fire in the mill by 
controlling the heat so that discharge 
temperature stays below a safe maxi- 
mum. Most duct fires occur in pockets 
that collect coal and hold it quiescent 
until spontaneous combustion takes 
place. Best preventive is to arrange 
piping and valves so that no dead spots 
or obstructions interfere with free coal 
movement. Burning coal can be de- 


tected by feeling the pipe at suspicious 
points. 

If a fire occurs in pulverized-coal con- 
veyors, ducts or collectors stop coal 
and air supply as quickly as possible 
and then close other vents or openings 
through which air can enter. Carbon 
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dioxide or other inert gas can be in- 
troduced to smother the fire. Feed it 
slowly to prevent creating a coal-dust 


cloud that may explode. Permanent 
piping can be connected as shown at 
A, photograph 1-C. 

Never use steam indiscriminately to 
smother coal fires. Use it carefully be- 
cause if considerable incandescent 
coke is present, enough hydrogen may 
form to create an explosive or poison- 
ous atmosphere in a confined space. 
Water has been used but it not only 
means considerable cleaning up but is 
liable to create explosive dust clouds 
if not handled carefully. 

Prevent furnace explosions by running 
the draft fans long enough to purge the 
furnace thoroughly of unburned gas 
and fuel. Then light each burner with 


a torch and keep the latter in place 
until the burner functions properly. In 
general, if a burner does not ignite 
within 15 to 20 sec shut the fuel off and 
purge the furnace before making ad- 
justments for relighting. 


New York, N. Y. LC Rinenart 


Manipulate the 
Tempering Damper 


TemMpeRATURE of drying air for pul- 
verizers, which depends largely upon 
grade of coal, should be maintained as 
high as possible without causing fires 
in piping and burners. A high-volatile 
coal will not stand as high drying-air 
temperature as one low in volatile con- 
tent. Most pulverizers have a temper- 


ing damper that can be manipulated to 
maintain any temperature desired. | 
think it a good idea to hammer burne; 
pipes at least once every two hours to 
prevent pulverized-fuel accumulatio: 
adhering to pipe walls. When a pul- 
verizer is shut down burners for tha! 
particular unit should be blown out 
thoroughly, because furnace heat may 
ignite pulverized fuel remaining in the 
star wheel and seriously damage the 
burner. 

If fire starts in a cyclone or pulver- 
izer keep the unit in service with a cur- 
rent of air passing through the latter 
until all signs of fire have been elimin- 
ated. Shutting the unit down under 
these conditions may cause a serious 
explosion. 

If the boiler is banked with no pul- 
verizer in service, always use torches 
to ignite the fuel when starting. If more 
than one unit is to be used in the same 
boiler the next burner can be lighted 
from the adjacent burners already in 
service, provided the latter are burning 
brightly with a steady flame. Under no 
conditions should an attempt be made 
to light burners from hot refractory. 
This only invites trouble. 

For fire in a burner pipe it is impera- 
tive that air flow be kept between pul- 
verizer and burner. The pipe should 
be hammered to loosen up incandescent 
fuel adhering to walls. If there is an 
opening in the pipe, blow the burning 
fuel towards the burner with an air 
hose. Watch closely so that incandes- 
cent fuel does not lodge in the star 
wheel and ruin the burner. 

Duluth, Minn. E R Wesser 


Why Does Ice Crack? 


(This is Question 2 from the January 

issue, with best answers from readers.) 
We experience considerable trouble with 
cracked cakes when we harvest our ice. 
Varying brine temperature between 12 
and 16 F does not correct the trouble. 
We have been advised..to use CO, in 
the water before putting it in the cans. 
Is this considered good practice, and if 
so how is the gas piped to the filling 
tank? It is my understanding that CO, 
in water corrodes pipelines. Does it 
corrode ice cans? 

At present the cracking causes us 
considerable loss, and we would like 
suggestions as to what may be causing 
it and what possible corrections we can 
make that will correct what is to us a 
costly condition —FSW 
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Suggests Ammonia to 
Prevent Cracked Ice 


NEUTRALIZATION with CO, would prob- 
ably reduce cracking, but might not 
solye the problem entirely. However 
CO, treatment is seldom practical be- 
cause few plants have a convenient and 
economical source of supply. 

Water of low mineral content, having 
neither acidity nor alkalinity, produces 
practically crack-free ice at freezing 
temperatures as low as 6 F. Total con- 
centration and chemical nature of the 
impurities affect the cracking tendency. 

Suppose you have a water of 250 
ppm total concentration with a pH 
value of 10.0 and of such nature as to 
produce cracked ice when frozen. 
Cracking could be eliminated by add- 
ing approximately 15 ppm of ammenia. 


This is roughly equivalent to one third 
of an ounce of either ammonium sul- 
phate, ammonium chloride, or 35% of 
aqua ammonia in each 400-lb can of 
water. With another water of the same 
total concentration but of lower alka- 
linity, the same improvement in crack- 
ing tendency could be obtained with 
one third this dose. 

The treatment can I applied by add- 
ing the required amount of material 
to each can of water with a small meas- 
uring spoon or cup, which any engineer 
can make. If one of the ammonium 
salts is used, a stock solution can be 
prepared without difficulty. It is ad- 
visable to determine by trial the mini- 
mum dosage required. Introducing ex- 
cessive amounts may increase the total 
mineral content of the water to tiie 
point where white ice may give trouble. 
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There is a rather complete discus- 
sion of this subject in University of 
Illinois Engineering Experiment Sta- 
tion Bulletin 254. 

Denver, Colo, 


K M Hotapay 


Longer Freezing Time 


THE TROUBLE FSW is having with 
cracked ice is definitely caused by rapid 
freezing. He should remember that the 
time required for most effective freez- 
ing, depending upon ice-cake thick- 
ness, is from 36 to 60 hr. Actual com- 
parison between long and shurt freez- 
ing periods will convince him that al- 
lowing a longer freezing time improves 
ice quality and eliminates cracking. 
Thus he need not spend approximately 
$1,400 per five tons of icemaking ca- 
pacity for additional equipment. 
Cart BacHMANN 
Glenwood Springs, Colo. 


Suggests Rearranging 
Brine Tank Baffles 


CRACKING OF ICE harvested from low- 
temperature brine may be reduced by 
adding carbon dioxide, or such anti- 
cracking compounds as Distilex or 
Templets. These commercial sub- 
stances toughen ice, much as carbon 
toughens iron. Their effectiveness de- 
pends upon the original hardness of 
the water in equivalent CaCO,, quanti- 
ties of other impurities present, amount 


of lime used in filtration and the vio- 
lence of air agitation. Added to waters 
flowing in limestone country, or drawn 
from wells sunk into limestone-or dolo- 
mite strata, these treatments reduce the 
critical cracking temperature two to 
five degrees. 

Ice has two critical cracking temper- 
atures, that at which it cracks under 
thawing water, and that af which it 
cracks in the field. For raw-water ice 
the first may be 20 F or above. The 
second is usually 10 to 15 degrees 
lower. The second is fairly constant, 
while the first varies with the temper- 
ature of the thawing water, violence of 
agitation and uniformity of the thaw- 
ing procedure. 

While CO, lowers the cracking tem- 
perature, it makes the water slightly 
acid. This acid attacks the zinc coat- 
ing inside the cans, particularly in the 
area between water level and the ice 
expansion point. Zinc carbonate so 
formed is usually rubbed off as the ice 
slides from the cans, and the iron be- 
gins to rust. 

Where possible, best way to com- 
bat cracking is by method of harvest- 
ing, rather than by treatment. If cans 
of raw-water ice drawn from 12-F brine 
can be left in 70-F air for 15 to 20 min, 
they usually will not crack when 
lowered into the dip tank or set under 
the thawing spray. The lower the 
thawing-water temperature, the less 
likelihood of cracking. 

If the compressor does not operate 
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a full 24 hr, shutting it down for an 
hour or two before harvesting begins 
allows the brine temperature to rise. 
Such rise may be accelerated by har- 
vesting a few racks of ice and return- 
ing full cans of water to the area of 
entering brine, section 1, sketch 2-A. 
With the compressor idle and agitator 
running, a ton of water in cans at this 
point raises the temperature of 10 tons 
of brine 10 F in less than an hour. This 
should be above the critical temper- 
ature of any raw-water ice. 

Proper harvesting procedure depends 
upon how the field is baffled, sketch 2A. 
Racks in area 1 should be drawn first, 
those in area 2 second, etc. Brine is 
warmed somewhat in passing between 
the replaced cans of water, and raises 
the temperature of those containing ice 
immediately downstream. 

Marissa, Ill. Grorce Ho_MAN 


Check Temperature 
Of the Dip Water 


BRINE TEMPERATURES of 12 to 16 F 
are ideal for making good ice. Do not 
permit temperature of 11 F or lower for 
any length of time, because too fast 
freezing makes brittle ice that breaks 
in handling. I offer two suggestions 
that may help FSW: (1) When cans 
are removed from the brine tank they 
should not be dipped until the dry sur- 
face frost has completely thawed off; 
this may require from one-half to an 
hour depending on tank-room temper- 
ature. (2) Do not have the dip water 
too warm. That will surely crack the 
ice. Observation will reveal what 
water temperature can be used. There 
may be a slight reduction of tonnage 
harvested, but less loss from breakage. 
Abert GASSMANN, SR. 
Rochester, N. Y. 


Warns Against Use 
Of Carbon Dioxide 


AS BRINE TEMPERATURE is lowered, 
frozen ice blocks exhibit an increased 
tendency to crack and shatter when re- 
moved from the cans. It is good prac- 
tice when harvesting to allow the cans 
to temper in the air for a period rang- 
ing from 10 to 60 min. Tempering time 
depends on brine and harvesting-room 
temperature. The cans may then be 
dipped or sprayed with 60- to 80-F 
water, the temperature selected depend- 
ing on local operating conditions. 
Cracking results from strains devel- 
oped by unequal expansion of the ice 
(Continued on page 140) 
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WA Tank vestibule 


HERE are now between 5500 and 
6000 frozen-food locker plants in 
the country—nearly as many as ice 
plants. While some locker systems are 
independent businesses, the majority are 
operated as part of an ice plant, cream- 
ery or meat market. Hundreds have 
been installed in recent years despite 
the war; thousands more are still 
needed to fill customer demands. 
Because a complete locker plant in- 
cludes facilities for processing, chilling, 
aging, quick-freezing and storing foods, 
the refrigerating work involves three 
distinct temperature levels. A 2-stage or 
hooster system is therefore preferable: 
this carries the quick-freezer, at minus 
20 to minus 50 F, and the locker room, 
at —10 to 0 or + 10 F, on the low-pres- 
sure suction, while the chilling and 
aging rooms are held at 32 to 36 F 
on the high suction. Many installations, 
however, still occupy only one room. 
Here the lockers are placed and in these 
compartments the food is frozen as it 
is brought in by patrons. In this case 


NOTEBOOK — 


a single compressor usually suffices to 
take care of the entire refrigerating 
load. 

Ammonia refrigeration is generally 
recommended for locker work, as it 
offers better economy and greatest re- 
liability. A small ammonia compressor 
operating at 5-psi suction (17.2 F) uses 
only 34 as much power as a Freon-12 
machine, per ton of refrigeration, and 
only about 2/3 of that required with 
methyl chloride. At higher tempera- 
tures the savings with ammonia are 
even more marked. However, many 
small locker plants are operating suc- 
cessfully with low-pressure refrigerat- 
ing systems, which are economical to 
install. 

The colder the air in the quick-freezer 
the better, as it can take up so much 
less moisture from foods, which are 
also of better quality if rapidly frozen. 
An air-blast freezer, into which a push- 
truck carrying the food is rolled, seems 
the ultimate type. In locker rooms, ceil- 
ing coils placed over the aisles are pre- 


“-Insulation 
Aging room 
Large /ockers 
yo Tracks 
Chill room large lockers 
Cutting table 2 
x 
Process 
‘Scales Medium-sized lockers 
+ 
5 © Tools 
a Small lockers 
Office 
Refrig. unit 


Fig. 1—For complete service to customers, a plant includes lockers and quick- 
freezing, aging, chilling and processing rooms involving three temperature levels 
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Quick-Freezing of Foods 
In Locker-Room Service 


By TERRY MITCHELL, ME, Frick Company 


Fig. 2—In locker rooms, ceiling coils 
placed over the aisles are preferred 


ferred. Either coils or cold-air units of 
ample size are acceptable in the higher- 
temperature rooms. In the South, salt- 
pork curing rooms, held at 38 F, may 
be included in the layout. 

Float or thermostatic expansion 
valves should be provided, along with 
other devices such as safety cutouts, to 
make the cooling equipment complete- 
ly automatic. Electric shutoff valves, 3- 
wire thermostats, and automatic back- 
pressure valves are helpful in control- 


ling the various temperatures. Receivers 


large enough to hold the entire charge 
of liquid ammonia are needed, as are 
pipelines of sufficient size to prevent 
wasteful pressure losses. 

State laws have been put into effect 
in some places regarding locker and 
freezer-room temperatures; these reg- 
ulations, as well as local codes about 
wiring and fire protection, should be 
consulted and complied with. 
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es like these when plant executives 
be ready on a moment's notice to 
plant facilities from one type of pro- 
on to another, you're lucky if your 
br Control is UNITROL. This newest of 
ward steps in Motor Control equip- 
pioneered by Cutler-Hammer Engi- 
s, gathers up controls scattered through- 
0 plant, concentrates them into one 
boct centralized unit that makes room 
ore control, more machines, more op- 
ons, UNITROL houses all the control 

the space of a few steps and light- 
¢ labor of servicing and inspection. 
8OL requires no costly building, no 
vallor floor preparation,noworlater. 


— 


And above all, UNITROL makes possible 
the easiest, speediest and least costly re- 


arrangement and reorganization of pro- 
duction equipment. Only machines, not the 
control, need be relocated. The individual 
control units can be changed at will, sec- 
tions added, taken away or rearranged 
like the filing cabinet sections in your office. 

Take advantage of today’s opportunity 
to modernize your control equipment by 
replacing it with UNITROL and be ready 
for the shift, any shift now or in the future. 
Let a Cutler-Hammer engineer survey your 
requirements. CUTLER-HAMMER, Inc., 1358 
St. Paul Ave., Milwaukee 1, Wis. Associate: 


Canadian Cutler-Hammer, Ltd.,Toronto, Ont. 


CUTLER-HAMMER 


‘READY FOR ‘THE SHI T 


The control is mounted 
in a UNITROL Door 


Frame. 


The door frame is 
mounted in a UNITROL 
Section. 


Sections are grouped 
together and joined. 


Presto! you have a 
complete, compact 
plant-serving Motor 
Control center, ready 
for any need to come. 
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f, “"gineering excellence finds its greatest reward in the respect and confidence of those it serves — 


First in a monthly series by Igor J 
Karassik and Roy Carter. These two 
experts on centrifugal pumps have se- 
lected questions and answers that give 
a broad, practical understanding of the 
pumps, their construction, operation, 
characteristics, troubles and remedies. 
Here is a study course of inestimable 
value to newcomers in the field and a 
way for practical engineers to keep 
posted on sound working principles and 
developments in this important field. 


Q 1—What is meant by pumping? 
A—Pumping is the addition of en- 
ergy to a fluid to move it from one point 
to another and not, as is frequently 
thought, the addition of pressure. Since 
energy is capacity to do work, the ad- 
dition of energy to a fluid causes it to 


BUMP AND 


By 3 Karassik 
and Roy Carter 
Worthington 
application 
engineers 


|— Centrifugal Pumps and Their Parts 


do work, such as flowing through a pipe 
or rising to a higher level. In the closely 
allied field of centrifugal compressors, 
“pumping” describes an unstable surg- 
ing that occurs in many compressors 
at partial capacity. 
Q 2—What is a centrifugal pump? 
A—It is one that employs centrifugal 
force for pumping liquids. Liquid com- 
ing in at the center (eye) of the im- 
peller, Fig. 1, is picked up by the vanes 
and accelerated to a high velocity by 
impeller rotation and thrown out by 
centrifugal force into an annular chan- 
nel, or volute, and to the discharge, as 
indicated. 


Q 3—What are the essential structural 
elements of any centrifugal pump? 


A—tThey are the rotating element, 


comprising basically a shaft and im- 
peller and the stationary element made 
up of casing, stuffing boxes and bear- 
ings, Fig. 2. All other parts are refine- 
ments of construction, supplementing 
the function of the main elements men- 
tioned. 


Q 4—How are centrifugal pumps classi- 
fied? 

A—They are classified according to: 

1. Type of energy conversion: (A) 
volute (B) diffuser or turbine. 

2. Number of stages: (A) single- 
stage (B) multi-stage. 

3. Impeller type: (A) single or dou- 
ble-suction (B) open, semi-closed, or 
closed (C) single- or double-curvature 
vanes. 


(Continued on page 118) 
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Packing) 
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Fig. 1—Diagram shows how a centrifugal pump operates. 
Fig. 2—Cross-section through single-suction single-stage 
centrifugal pump. Fig. 3—Cross-section through a volute 
centrifugal pump. Fig. 4—Diagram of a diffuser cen- 
trifugal pump. Fig. 5—Section of fluid channel in turbine 


pump (see Fig. 6) showing how fluid circulates between 
impeller vanes. Fig. 6—Turbine pump in which fluid 
taken in at the suction makes nearly complete revolution in 
casing and impeller before being discharged. Fig. 7— 
Cross-section, double-suction single-stage centrifugal pump 
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“POSITIVE AS THE LAW OF GRAVITY”’ 


MORE accurate indication of boiler water or other liquid levels on instru- 
ment panel or other convenient location—a constant, positive check on 
remote, hard-to-see gages, right before your eyes. 


That is what the Yarway Remote Liquid Level Indicator offers in a device 


so simple and operating on a principle so foolproof that it has been termed 
“Positive as the law of gravity.” 


Operated by the boiler water itself, this instrument literally “weighs” the 
difference between a constant column of water and the varying level in the 
boiler drum and indicates this difference, continually, by pointer movement 
over a calibrated scale. 


That’s all there is to it. 


Extreme accuracy and instant indication are assured because the instrument 
is frictionless. There are no stuffing boxes. Operates by means of a unique, 
powerful, permanent magnet transmission between actuating mechanism, 
under pressure, and indicating mechanism, at atmosphere. 


Hundreds of Yarway Remote Liquid Level Indicators in service throughout 
Industry and the Yarway Steam Laboratory’s own accelerated endurance test 
(duplicating over 50 years of normal boiler service) have proved the depend- 
ability of this instrument beyond question. 

Satisfied that it more than meets congas Yarway Standards, this instrument 
is now offerod to the general public. Look into this moderately priced instru- 
ment which is easily installed on new or existing boilers and is suitable for 
all pressures up to 1500 Ibs. 


Write for Bulletin WG-1820. 
YARNALL-WARING COMPANY, 100 Mermaid Avenue, Philadelphia 18, Pa. 


A FEW OF THE HUNDREDS OF YARWAY REMOTE LIQUID 
_ LEVEL INDICATORS IN STATIONARY AND MARINE SERVICE | 


LEVEL INDICATOR 


| 
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4. Axis of rotation. (A) horizontal 
(B) vertical (C) inclined. 

5. Casing: (A) solid or split (B) lo- 
cation of suction and discharge nozzles. 

6. Method of drive: (A) direct-con- 
nected (coupled or close-coupled) (B) 
geared (C) chain or belted. 

There are other classifications such as 
classes of service, features of construc- 
tion and rotation. 


Q 5—What is a volute-type centrifugal 
pump? 

A—A pump named from its spiral- 
volute form of casing, Fig. 3, which 
acts as a collector for the fluid dis- 
charged by the impeller. Wall T, divid- 
ing the beginning of the volute and the 
discharge nozzle, is called the volute 
tongue or cut-water. 


Q 6—What is a diffuser-type centrifugal 
pump? 

A—In this pump diffusion vanes, Fig. 
4, convert velocity energy imparted to 
the liquid by the impeller into pressure 


IGOR J KARASSIK is an applica- 
tion engineer in the centrifugal 
pump division, Worthington 
Pump & Machinery Corp. 

Born in Russia, he later mi- 
grated to Turkey and then to 
Paris, where he graduated from 
high school. Coming to the U. S., 
he received BS and Master’s de- 
grees from Carnegie Institute of 
Technology. 

Since 1934 he has worked for 
Worthington on_ centrifugal 
pumps, specializing in high-pres- 
sure applications. He has written 
many centrifugal pump articles 
for technical publications. 


ABOUT THE AUTHORS 


ROY CARTER is also a centrif- 
ugal-pump application engineer 
with Worthington. 

Born in Scranton, Pa., he has 
AB and ME degrees from Colum- 
bia University. In 1923 he went 
with Worthington and for some 
time was in the centrifugal-pump 
section of the Harrison Works 
engineering dept. 

When the division to handle 
application engineering was es- 
tablished he was transferred to it. 
Here he has specialized in the ap- 
plication of centrifugal pumps for 
water works, sewage, drainage and 
irrigation services. 


energy. The diffusion-vane assembly 
is known as a diffuser. 


Q 7—What is a turbine-type pump? 
A—The name, turbine pump, applies 
to two different designs. One, a centri- 
fugal design, is now generally called a 
diffuser type, Fig. 4, except in centri- 
fugal deep-well pumps which are regu- 


larly called deep-well turbine pumps. 
The peripheral-turbine, Fig. 6, also 
called vortex and turbulence, or regen- 
erative type, is not strigtly a centrifugal 
pump. This pump starts to act on the 
liquid at one point on the rotor peri- 
phery and discharges it at another. 
Fig. 5 shows a cross-section of the im- 
peller and pump-casing channel, also 
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Fig. 8—Single-suction 2-stage centrifugal pump. Fig. 9— 
Axial hydraulic forces acting on one side of double-suction 
impeller equalize those on the other. Fig. 10—Hydraulic 
forces acting on single-action impeller do not equalize, 
therefore produce resultant axial thrust. Fig. 11 and 12— 
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So-called open impellers with partial shrouds or ribs be- 
tween vanes to strengthen them. Fig. 13—Closed impeller. 
Fig. 14—Francis-vane or francis-screw-vane impeller. Fig. 
15—End-suction radial-split-case pump with overhung im- 
peller. Fig. 16—Cross-section through semi-open impeller 
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SOLNUS OILS e e e eliminate hard carbon 


«+ « compressor valves last 


Every overhaul today delays production 
tomorrow ... and when it is an important 
piece of equipment such as an air com- 
pressor, reducing shutdowns is a “must.” 


Hard carbon formed, valves cracked and new 
ones had to be installed at least once a 
month on a single-stage, 40 pound com- 
pressor in a New Jersey plant. The compres- 
sor was “taken down”. for cleaning every 
four months. Then the ‘maintenance men 
took the advice of a Sun Oil Engineer — a 
switch was made to Solnus Medium Oil. 


Now, valves last for three years instead of 
cracking and being discarded in one month. 


3 years instead of 1 month 


Once a year the compressor is checked and 
cleaned. There is no hard carbon and valves 
are practically clean. 


Reduce shutdowns in your plant by eliminat- 
ing the unnecessary overhauls that are often 
caused by faulty lubrication. Solnus Oils, 
with their high lubricating and wear pre- 
venting qualities and Sun Oil Engineering 
service, offer you a combination proved by 
hundreds of industrial plants to be the 
answer to keeping production at its peak.’ 
Call in your local Sun Engineer today or 
write to... 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunoco News Voice of the Air—Lowell Thomas 
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how the fluid circulates in this channel 
moving between suction and discharge. 
Q 8—What is a single-stage pump? 
A—One in which the total head is de- 
veloped by a single impeller, Fig 2 
and 7. 
Q 9—What is a multi-stage pump? 
A—If the total head required is too 
high for a single impeller to produce, 
two or more impellers (or pumps) may 
be used in series, the second impeller 
taking its suction from the first impel- 
ler’s discharge, Fig. 8. If all impellers 
acting in series are in a single casing, 
the pump is a multi-stage design. 
Q 10—What is a bi-rotor pump? 
A—-Bi-rotor and even tri-rotor designs 
were fairly common in the early develop- 
ment of centrifugal pumps. These 
pumps were, in effect, two one-half or 
three one-third capacity pumps in one 
casing operating in parallel. 
Q 11—What is a single-suction impel- 
ler? 
A—It is one in which the liquid 
pumped enters the impeller from one 
side, Fig. 2. 


Q12—What is a double-suction im- 
peller? 


A—It is, in effect, two single-suction 
impellers cast back to back so that 
liquid enters the impeller simultaneously 
from both sides, Fig. 7. Normally, the 
suction chambers, one at each side of 
the impeller, connect to a common suc- 
tion passage and nozzle. Some large 
pumps have two separate suction pas- 
sages and nozzles connected to opposite 
sides of a double-suction impeller. This 
construction was used in the early de- 
velopment of double-suction pumps for 
units quite small in size. 


Q 13—What are the advantages of dou- 
ble-suction and single-suction impellers? 


A—lIn general service, a double-suc- 
tion impeller is favored in single-stage 
horizontally-split-casing designs. It is 
theoretically in axial hydraulic balance, 
as indicated in Fig. 9, making an over- 
sized thrust bearing unnecessary. The 
greater suction area in a double-suc- 
tion impeller permits the pump to oper- 
ate with less net absolute suction head 
for a given capacity than with a single- 
suction impeller. For manufacturing 
reasons the single-suction impeller is 
more practical than the double suction 
in small pumps because the water ways 
are double size and not divided into 
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two; but they require a larger thrust 
bearing to take the unbalanced axial 
thrust, Fig. 10, or balancing ports. 

End-suction pumps with single-suction 
overhung impellers, Fig. 15, have ad- 
vantages that cannot be obtained with 
a double-suction impeller, and thus, in 
general, pumps with radially split cas- 
ings have single-suction impellers. Be- 
cause with an overhung impeller the 
shaft does not extend into the suction 
eye, single-suction impellers are almost 
always used for pumps handling liquids 
containing suspended matter, such as 
sewage. 


Q 14—What is an open impeller? 


A—Strictly speaking, one that con- 
sists of vanes only, attached to a cen- 
tral hub without any form of side wall 
or shroud. With long vanes this design 
is structurally weak and the vanes have 
to be strengthened by ribs or a partial 
shroud, Fig. 11 and 12. Generally, open 
impellers are used in small inexpensive 
pumps or in those handling abrasive 
liquids. The impeller rotates between 


side plates in the volute-casing walls or 
between the stuffing-box and suction- 
head covers, Fig. 15. Because of the 
clearance between impeller vanes and 
side walls, water slippage occurs similar 
to that in a reciprocating pump, which 
increases with wear. Restoring original 
efficiency requires replacing both impel- 
ler and the side plates, which costs more 
than replacing sealing rings in a closed- 
impeller pump. 
Q 15—What is a semi-open impeller? 
A—One that has a shroud, or wall on 
one side only, Fig. 15 and 16. This 
shroud may or may not have pump-out 
vanes, Fig. 16, to reduce pressure on 
the stuffing box of single-suction pumps 
and prevent solid material lodging be- 
hind the impeller. 


Q 16—What is a closed impeller? 


A—This design, used alntost univer- 
sally in centrifugal pumps handling 
clear liquids, has shrouds on each side 
that totally inclose the waterways from 
the suction-eye to the impeller’s periph- 

(Continued on page 136) 
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Fig. 17—Propeller-type, or axial-flow, impeller. Fig. 18—Parts of double- 
suction impeller. Fig. 19—Horizontally split case has suction and discharge 
in bottom half. Fig. 20—Horizontal-shaft end-suction pump with casing split 
along plane passing through its axis but inclined from horizontal 


POWER March, 


| 
| 
Outer hub or 
wear j 
\ 
3 
Suction eye- 
S 
A | Suction edge 
4 Hub----- KA 
\/mpeller % H 
FIG. 17 y 4 
FIG.18 \ | 
Discharge 
ll nozzle 
E J 
REA 
FIG. 19 Casing split here 
F 


3 


LOOK FOR 


THESE 
POINTS 


Handwheel., Strong, knobbed. 
easy to grip even with wet hands. 
Oversize dimensions make opera- 
tion easier. 

Yoke Bushing. Bronze. Com- 
pletely machined in one set-up so 
internal and external threads are 
perfectly concentric. 

Stem. EvValloy stainless steel 
with low coefficient of expansion 
to prevent loosening in cooling. 
Gland. Forged steel, smoothly 
machined to prevent binding or 
scoring. 

Bonnet. Forged steel, integral 
yoke post design to prevent mis- 
alignment. 

Packing. Die formed tempera- 
ture resisting EValpak. 


7 
8 


9 
10 
11 
12 
13 


Junk Ring. Accurately fitted to 
stuffing box. 

Cooling Chamber. Large 
condensate chamber to protect 
packing. 

Studs and Nuts. Through 
bolted joint makes disassembly 
simple. 

Disk Nut. Heavy steel with 
backseating surface for repack- 
ing under pressure. 

Body. Streamlined steel body 
with no unnecessary parts to clog 
or erode. 

Disk. EValloy stainless steel or 
Stellite hard facing, precision 
borized with mating seat. 

Seat. EValloy or integral Stell- 
ite seat, mated with disk. 


Built in three pressure classes—300 lb., 600 lb. and 900-1500 Ib. sp. 


NEW! Catalog 12-D covering Edward blow-off line soon off the press. 
Write for your copy today. 


THE EDWARD VALVE & MPG. co., INC., 
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FIT ANY SPACE. Eaward steel 
blow-off valves are built in both straight- 
way and angle design, offering a variety 
of hookups to fit installation space needs. 


EVERY-STAGE INSPECTION. Rigid 
Edward inspection procedures check all parts at 
every stage of manufacture. Inspector above gages 
threads of wear resistant EValloy valve seats. 


FORGED. Drop hammers 
forge many parts of 
Edward blow-off valves for 
top strength in hard usage. 


BORIZED. Mating blow-off 
seats and disks are pre- 
cision borized at exact 
angles in same operation. 


EAST CHICAGO, 


SYMMETRY. Fine-finish, 
symmetry of 
Valloy stems is achieved 

by centerless grinding. 


WELDING ENDS. Socket 
welding ends, as well as 
flanged ends, are available 
in Edward blow-off valves. 


INDIANA 


| NUMBER TWO OF A SERIES ON VALVE SELECTION | Im 
-off 
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METALIZING provides one method of 
restoring worn parts, protecting equip- 
ment against corrosion, salvaging mis- 
machined work, and applying a metal 
surface to nonmetallic material. 

But as with other specialized process- 


es, successful application depends upon 
careful technique—not only in spraying 
but also in choosing the correct spray 
metal, preparing the surface and finish- 
ing the job. 

Bonding surface of parent metal must 


KEY AND BOND 
SPRAYED METAL 


be free of oxides, oil, water and other 
foreign matter, and roughened so that 
spray metal attaches itself firmly. Cut 
keyways or dovetail slots before sand- 
blasting.—Courtesy of the Metallizing 
Engineering Co, Inc. 


After slotting, 
before blasting 


After blasting 


and spraying 


Original 


After Lt , keying, 
spraying , and finishing 


Vip Y 


Original Original Original 
Good dovetai/ Good dovetai/ 
Right Right 


YF 


0 


1 One way to bond sprayed metal to 
a corner is to saw or slot dovetails 
in the edge. Use either a hand or 
power hacksaw having a blade at least 
1/16 in. thick. Make the slot wider 
than it is deep, and slightly wider at 
the bottom than at the top. For light 
coats space the slots from 4 to 1 in., 
for heavy ones use }-in. spacing. (Fuse 
bonding can be used to roughen the 
surface before spraying. This elimi- 
nates slotting and sandblasting.) 
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Flat head screws, of substantially 

the same metal as that used for 
spraying, give solid anchorage for 
heavy coatings on concave surfaces 
such as cavitated areas in pump hous- 
ings. Always insert the screws before 
blasting the surface. 


When repairing blowholes, chisel 
out the spot and undercut around 
the edge. Always make the hole open- 
ing large enough so that interior sur- 


face can be thoroughly sandblasted 
and sprayed. If the opening is left 
small, spray metal may bridge over. 


4 Enlarge surface openings of cracks 

by chiseling out and undercutting 
the metal along crack line. Then drill 
a small hole at each end of the crack to 
prevent it progressing. Surface open- 
ing must be wide enough to prevent 
spray metal bridging over and leaving 
the hole beneath unfilled. 
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capacities from... 
150 to 1,050 horsepower 


Something new has been added to diesel 
engine cylinder liners—a new process to 
lengthen cylinder liner life and give the 
engine greater reliability—more hours of 
continuous operation. 

Chrome-plate, applied to cylinder liner 
bores, multiplies liner life 4 to 20 times, 
ring life 3 to 5 times, and reduces the risk 
of piston seizure. 

All this adds up to more satisfactory ser- 
vice and lower maintenance cost for your 
Baldwin diesel. 

Baldwin 4-cycle diesel engines are serving 
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railroad, marine, pipe line, power house and 
other industrial installations—capacities from 
150 to 1,050 horsepower. 

The Baldwin Locomotive Works, Locomotive 
& Ordnance Division, Philadelphia, Pennsyl- 
vania, U.S.A. Offices: Philadelphia, New York, 
Chicago, Washington, Boston, Cleveland, 
St. Louts, San Francisco, Houston. 


A 
BALDWIN 
DIESEL ENGINES 


i> diesel engine | 
j 
123 


Oldtimer Salutes 


New Liberty Ship 


YOUNG ENGINEERS making adjustments 
on Liberty ship engines and _ boilers 
(Power, 1943) brought back mem- 
ories of triple up-and-downers with 
pumps on the beam, to a boiler inspec- 
tor who had arrived at man’s allotted 
life span. Watertube boilers didn’t ex- 
actly fit inte the picture like the old 
Scotch boilers that could stand a dens- 
ity up to floating a potato. Moreover, 
the same boiler, which does well now 
with an added bottom row of 4-in. 
tubes, had frequent failures in the 
535’s when they were built after World 
War I. 

Experienced marine engineers were 
badly needed in 1943 so the nostalgic 
old boy, whose chief engineer’s license 
had expired, again took the exam and 
received a new, unlimited tonnage cer- 
tificate. Pronounced physically fit by 
the doctors and mentally off by his 
wife, he joined his Liberty ship. 

During a year of trips to British and 
Mediterranean ports in some of the 
North Atlantic’s dirtiest storms, the 
boilers gave no trouble whatever; he 
had vivid recollections of old Scotch 
boilers with leaky combustion cham- 
bers and other ailments. 

Steaming back without cargo tested 
the engines severely and many hours 
were put in at the throttle, but they 
came through magnificently with no 
breakdowns. The welded hull took a 
lot of punishment, as decks were loaded 
to the limit with trucks, invasion 
barges, tow boats and even locomotives, 
over which temporary gangways led to 
steering gear and for’d and aft guns. 
Life boats were damaged, rafts lost, 
quarters flooded. Twice the ship drop- 
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ped out of convoy to secure booms that 
had broken loose from masthead 
clamps. But with all the buffeting 
there was never any water in the bilges 
or double bottom, The shipyards had 
done a speedy job well. 

The oldtimer is proud to carry on, 
to answer questions junior engineers 
think up. Racks on messroom tables 
and wet tablecloths to keep crockery 
from sliding remind him of old times. 
But electric toasters and percolators in 
the engine room, sitting on watch, elec- 
tric irons for sailors’ pants, with fre- 
quent fuse blowing, don’t look just 
right. Messroom radios might switch 
to a boiler shop instead of crooning 
about dream girls. 

Each voyage brings changes. Young 
fellows go back to academies or take 
exams for higher grade certificates; 
others celebrate a fat bonus and over- 
time. Many high-school-trained cadets 
and oilers expect a janitor to restore 
tools to their proper place. But by and 
large the oldtimer gets pleasure when 
they bring problems to him or rig up 
indicators for their studies and work 
out a card, 

James McDonatp 

North Quincy, Mass. 


Temperature Conversions 


IN QUESTION 7 on page 116, Dec, 1944, 
Power, a method is given for convert- 
ing temperature readings in centigrade 
degrees to Fahrenheit degrees. 

There is a much better way to do this. 
Add 40 to centrigrade reading; mul- 
tiply by 1.8; then subtract 40. Re- 
mainder is the corresponding Fahren- 
heit reading. 

The procedure for converting from 
Fahrenheit to centigrade is identical, 
except that the 1.8 operator is used to 
divide instead of to multiply. The 
steps are, therefore, these: 

Add 40 to Fahrenheit reading; di- 
vide by 1.8; then subtract 40. Re- 
mainder is the corresponding centi- 
grade reading. 

Since all the steps but one are the 
same whichever way the conversion is 
to be made, there is no need for the 
occasional user to review the whole 
subject each time. The decision as to 
whether to divide by 1.8, or multiply, 
is easily reached when you recall that 
it takes 180 Fahrenheit degrees to 
make 100 centrigrade degrees. 

The objections to the other method 
are twofold. 

1. 32 is added in one conversion and 
subtracted in the other. 


2. The 1.8 ratio operates on a pa. 
renthetical expression in one conver. 
sion and not in the other. And the de. 
cision as to whether to divide or to 
multiply by 1.8 has to be made here as 
well as in the simpler method. 

Power is one of my favorite pu)li. 
cations, and this series by Alex Higgins 
is well worth while. It presents things 
simply and clearly, which is our great- 
est need. 

Hamilton, Ohio R J MacMeekin 

Chief engineer, Economy Pump Co 


Motor and Capacitor 
Have Leading Pf 


I petieve AWM can trace his trouble 
to the capacitor on the 25-hp motor, as 
the feeder load and power factor age 
low at the same period that this motor 
draws excessive current (Reader's 
Problems, p 838, Dec, 1944). 

The 15-kva capacitor used seems to 
be oversize for a 25-hp motor on a com- 
pressor drive with a normal pf of 85 or 
better. Quite likely some condition 
causes the combination motor and ca- 
pacitor to have a leading power factor. 
This builds up the excess current and 
causes the overload relays to operate. 

I suggest that the customer discon- 
nect the capacitor and operate the 
motor for a few weeks to prove the 
above theory. If successful, the capae- 
itor can be moved to a point near the 
service entrance. Here the capacitor 
current will not pass through the motor 
protective relays. I also believe this 
will prevent high-voltage surges when 
motor and capacitor are disconnected 
from the line. These surges could dam- 
age the windings of the 25-hp and 40-hp 
motors if the main-entrance och should 
be opened by sudden overload or light: 
ening. 

It would be interesting to reduce the 
field current on the 40-hp synchronous 
motor until the stator current was equal 
to the nameplate rating. This might 
have a beneficial effect on the 25-hp 
motor. 

I had similar trouble recently when 
a local diesel plant tied in with a large 
power system over a peak-load period 
The operator neglected to adjust the 
voltage regulators, so diesel units tried 
to feed a large amount of reactive cur 
rent into the power system. The tieline 
amperes exceeding the relay setting 
and opening the tie ocb isolated the two 
systems. The synchronizing point was 
20 miles from the diese] plant and 8 


(Continued on page 148) 
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It takes , GC YUEAL 


to back up Fighting Men 


@ And that’s the kind of metal that Anaconda 
Plates for condenser tube sheets, head plates 
and baffles are made of. These plates can be 
supplied in rectangular, square, circular, 
half-circles, segments, or special shapes. The 
same careful technical supervision used to 
control the manufacture of Anaconda Con- 
denser Tubes is given to these materials dur- 
ing production. 

As a result, Anaconda Plates and Circles 
are accurately alloyed, commercially flat, true 
to dimensions, readily machined, unsurpassed 


Drilling tube sheet of Anaconda 
Super Nickel. Courtesy, Alco 
Products Division of the Ameri- 
can Locomotive Company. 


in soundness and close-grained structure. 
They are made in several copper alloys in 
widths up to 132 inches (circular plates to 
138 inches) and in weights up to 9,000 Ib. 

When specifications call forextremely large 
plates for special applications, The American 
Brass Company will gladly cooperate in the 
solution of such problems. aon 


THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Company 
General Offices: Waterbury 88, Connecticut 


In Canada: ANACONDA AMERICAN BRAss LTD., New Toronto, Ont. 
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Frequency Changer 


Mercury-arc converter fills out low-fre- 
quency range of electronic equipment for 
induction-heating applications. Designed 
for electronically changing power at fre- 
quencies of 60 or 25 cycles into 1000 to 
2000 cycle power, frequency changer is par- 
ticularly suitable for supplying power for 
forging, melting and metal-treating applica- 
tions where large masses of metal or metal 
parts must be efficiently heated with this 
power at kilowatt capacities of 250, 500, 
1000 and higher. Units operate quietly and 
require no ventilation or air filtering as they 
are water cooled. They offer no vibration 
problems and therefore do not require 
heavy and expensive foundations. Allis- 
Chalmers Mfg Co, Milwaukee, Wis. 


Small Generators 


LINE OF SMALL revolving-field ac generators 
is built in sizes of 6.25 kva, 1800 and 
1200 rpm, to 18.7 kva, 1800 rpm, single 
and three phase, 120, 120/208, 240 and 
600 v. They can be supplied as 2-bearing 
units for belted or coupled duty, or single- 
bearing for close coupling to driving engine. 
Dripproof generator and exciter construc- 
tion is standard. Electric Machinery Mig 
Co, Minneapolis 13, Minn. 


Protected Metor 


Ratep 40 C risk, full-load continuous-duty 
motor combines surplus capacity of conven- 
tional open motor with protection against 
dripping liquid, falling metal chips and 
other foreign matter. There are no openings 
in frame or shields above horizontal center 
line. This, together with shielded construc- 
tion of ventilating openings, makes motor 
suitable for machine tool and similar ap- 
plications. Centrifugal seals permit use of 
softer grease for better lubrication and 
longer bearing life. Alucast rotor construc- 
tion, in which bars, fans and end rings are 
cast in one operation from aluminum alloys, 
is employed.” Other features include: heavy 
cast-frame construction, coils protected by 
vinyl acetal insulation, interchangeable 


126 (202) 


front and rear shields, and specially de- 
signed guides for directing cooling air over 
all surfaces. At present, these motors are 
in sizes up to and including the 284 frame. 
Crocker-Wheeler Div, Joshua Hendy Iron 
Works, Ampere, N, J. 


Ash-Handling System 


SEVERAL NEW DESIGN features are incorpo- 
rated in Beaumont Vac-Veyor pneumatic 
ash-handling system for automatic removal 
of ashes, flyash and soot. Ash receiver, sep- 
arator and air washer are now combined 
in one unit and installed on silo top. 
Steam exhauster is in pipeline where it 
enters receiver. Ash, steam and air mixture 
enters circular receiver tangentially at high 
velocity, and centrifugal action throws all 
heavy ash particles out of steam and air be- 
fore mixture has traveled more than half 
way around receiver. Ash falls directly into 
silo while baffle plates in separator, in con- 
junction with greatly reduced steam-air ve- 
locities, cause practically all of light ash to 


settle into silo through conical baffle. Steam. 
air mixture then passes into washer, whiere 
any remaining light flash can be removed by 
sprays and washed away through 4-in. pipe. 
line. However, separating action that takes 
place in receiver and separator is so effec. 
tive that in most installations, the manufac. 
turer claims, it is not necessary to use 
sprays in air washer. 

In operation, steam imparts enough mois. 
ture to the ash to settle out practically al] 
light ash. There is, however, no wetting of 
the material, which minimizes possibility of 
packing and freezing in silo. Beaumont 
Birch Co, 1505 Race St, Philadelphia 2, Pa, 


ON 
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Electronic Heater 


New 50-KW ELECTRONIC HEATER is suitable 
for surface and localized hardening of gears, 
rods and other parts, and for annealing, 
brazing and soldering operations. Heater 
incorporates all important features of 5- 


outl 


and 15-kw GE heaters and, in addition, is 
capable of heat-treating much larger parts 
or the same size parts in less time. It is 
readily applicable for many different heat- 
ing jobs merely by changing the induction 
coil fixture. 

Available in models rated either 230 or 
460 v, 3 phase, 60 cycles, this heater is ur 
usually easy to operate. Heater cabinet is 
composed of two compartments, one of 
which contains an air-cooled transformer 

(Continued on page 158) 
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What’s Your Piping Materials Problem? 
eee CRANE Has the Answers! 


No matter what your need in piping materials... your Crane 

Branch or Wholesaler can meet it. One order covers all require- 

ONE SOURCE OF SUPPLY ments at any time. You choose from the world’s greatest line of 
piping materials—in brass, iron and steel. You help assure the 
best piping installation because all parts are of uniformly high 
quality—backed by a single responsibility. Not only do you 
simplify and speed deferred replacement work by using Crane 
complete piping materials service—but you get full benefit of 
Crane Co.’s 90-year experience in thc piping equipment field. 


ONE RESPONSIBILITY FOR ALL PARTS 


ONE STANDARD OF QUALITY 


Water inlet and 
outlet to generator 
air coolers in 


power plant, 


SERVICE RECOMMENDATIONS: Crane Standard Iron Body Wedge Gate Valves 
with brass trim are recommended for steam, water or oil lines; all-iron valves for 


oil, gas or fluids that corrode brass but not iron. Made in O.S. & Y. and Non-Rising 
Stem patterns. 


Working Pressures 


Screwed or Flanged Valves Hub End Valves 
Size of Valve Saturated Cold Water, Oil, Cold Water or Gas 
Steam or Gas, Non-Shock Non-Shock 
2 to 12 in. 125 pounds 200 pounds 200 pounds 
14 and 16 in. 125 pounds 150 pounds 150 pounds 
18 to 24 in. * 150 pounds 150 pounds 


* For steam lines larger than 16-inch, Crane 150-pound Cast Steel Gate Valves are recommended, 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. « Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS PIPE 
PLUMBING ¢ HEATING - PUMPS 
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War to End Wars... 


Gatling, who invented the ancestor of modern rapid-fire guns, wrote: “It 
occurred to me that if I could invent a machine, a gun, which could by its 
rapidity of fire do as much battle duty as a hundred, it would to a large 
extent supersede the necessity of large armies, and consequently exposure 
to battle and disease would be greatly diminished.” 


Simon Lake invented his submarine for commerce free of surface storms; 
the Wright brothers didn’t raise their biplane to be a bomber; Bell and 
Marconi had no military plans for the telephone or the wireless. The 
inventors of the automobile and its power plant, the diesel, the gas turbine 
and the steam turbine—none of these thought of any battles but commer- 
cial ones. 


Yet, here are all these tools, playing essential parts in the biggest war in 
history—proof positive that once an invention leaves its maker’s hands, he 
has no more control over its application than anyone else. Further, they 
are all living evidence that the needs of battle frequently act as incentives 
to development and adoption of advanced ideas. | 


The animal law of survival of the fittest has in our hands become merely 
the law of survival of the best-outfitted. It becomes increasingly apparent 
that no weapons, no matter how appalling or indiscriminate their toll, can 
scare nations away from war. What’s more, no cost in dollars or human 
lives can either—for Caesar spent less than a dollar to kill a man, while we 
have averaged many thousands—and we have killed more men. 


Obviously, then, no war can end wars. We must learn how to keep and 
to appreciate peace. We must seek out the real causes of conflict and remove 
them, as well as the apparent ones. We must control group pride and 
avarice—the ideological differences which are at the root of war as we 
know it today. If we succeed in eliminating these differences, we will 
remove with them the specious “lebensraum” and other economic arguments 
for war. We can take the profits from conflict—and apply them to peace- 
time stimulation of mechanical invention and economic evolution. 
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NE OF THE NEW LIGHTWEIGHT Johns-Manville In- 
sulating Fireblok covers more surface than five 
Insulating Fire Brick. So, when you reline furnaces with 
it, you can often get the job finished several times faster. 
Consider how many hours this can save you in down 
time, in maintenance crew time... and how much faster 
your furnaces can get back into profitable production. 


The larger, more convenient size is the only difference 
between J-M’s four new Insulating Fireblok and the four 
well-known J-M Insulating Fire Brick. Either size of 
these four grades of highly efficient refractory linings for 
we from 1600° F. to 2600° F., has these important 
advantages: 


fasy cutting and fitting— J-M Fireblok can be easily cut with a 
saw and shaped with a rasp. Most special shapes can be either 
shop or field cut from standard slabs, reducing the inventory of 
special shapes. 


Minimum of joints—the large size, to the standard 
fre brick unit, materially reduces the number and length of q MOST WIDELY USED BACK-UP INSULA- 
jpints, resulting in a thermally more efficient construction. TION BETWEEN 600°F. and 1900°F.— 


konomical bonding—with reduced joint length Fireblok re- J-M SUPEREX 
quires a minimum of air-set cement for bonding. (J-M 1626 
Cement was especially developed for this use.) Made of high-quality, calcined diatomaceous 


silica and bonded with asbestos fiber, Superex 
Uses—Fireblok can be used wherever Insulating Fire Brick are combines all the desirable qualities of these two 


teommended such as for heat-treating furnaces, flues, stacks, insulating materials. Result: High heat resistance 
mains and similar equipment. Also for the lining of doors, sus- and exceptional insulating efficiency. Ideal for 
pnded arches, and, when tapered, for sprung arches of excep- boiler walls, furnaces, ete. Available in 3”, 6”, 9” 
tonal stability. and 12” by 18” and 36” blocks. Other lengths to 


: order. Various thicknesses. 
Wite for new booklet, IN-103A, on this J-M development. 
johns-Manville, 22 East 40th St., New York 16, New York. 


Johns-Manville 


INDUSTRIAL INSULATIONS 


FOR EVERY TEMPERATURE...FOR EVERY SERVICE 
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BUSINESS ITEMS AND APPOINTMENTS © WASHINGTON NOTES 


[CONVENTIONS MODERNIZATION POINTERS FUEL CONSERVATION 


National Fuel Efficiency 
Program Fights Shortage 


Launched more than a year ago in 
cooperation with Bureau of Mines, Na- 
tional Fuel Efficiency Program already 
has saved large quantities of fuel by 
eliminating waste and improving insula- 
tion and combustion efficiency of heat- 
ing and power plants in industrial build- 
ings. Responding to plea of War 
Mobilization Director James F Byrnes 
for assistance in averting a fuels short- 
age, NFEP has pledged that volunteer 
workers and 7500 large industrial fuel 
consumers will cut waste to a minimum. 
Coordinated program has resulted in 
savings of as much as 25% in fuel con- 
sumption in a number of plants. 

Over-all goal this year is to save 29,- 
000,000 tons of coal and proportionate 
amounts of oil, gas and other fuels. 
Technical facilities of Bureau of Mines 
are available through volunteer organ- 
ization of about 10,000 combustion engi- 
neers, coordinators, etc; throughout the 
country. Bureau of Mines and National 
Fuel Efficiency Program appeal to fuel 
users who have not taken advantage of 
program’s facilities to enroll now and 
help eliminate waste in generation, 
transmission and utilization of heat 
energy. Dr Sayers, bureau director, also 
announced appointment of several new 
coordinators, bringing total number up 
to 179 for the entire country. 


Draft Status of Workers 
In Electric Utilities 


Electric light and power utilities are 
classed as critical industries in a re- 
vised list of essential activities issued by 
War Manpower Commission. Under this 
classification, electric utilities will get 
more protection for draft-eligible work- 
ers between 26 and 30 years of age than 
will industries classed merely as essen- 
tial. WMC's revision of essential ac- 
tivities list came as War Mobilization 
Director James F Byrnes ordered Selec- 
tive Service to set up a priority system 
for induction of industrial workers be- 
tween 26 and 30 in such a way as to 
minimize as much as possible the effect 
on essential activities. 
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Under withdrawal plan outlined by 
Byrnes, inductions of registrants 26 to 
30 will be as follows: (1) Men not em- 
ployed in industries designated as es- 
sential by WMC. (2) Men holding rela- 
tively unimportant jobs in industries 
designated essential but not critical and 
registrants who may be replaced without 
difficulty. (3) Registrants holding rela- 
tively unimportant jobs in critical indus- 
tries and those replaceable without dif- 
ficulty. (4) Registrants holding rela- 
tively more important jobs in essential 
activities. (5) Those holding more im- 
portant jobs in critical industries. 

Tree trimming for power lines was 
retained as an essential industry but was 
not classified as critical. In-plant main- 
tenance and repair of industrial ma- 
chinery was listed as critical, but repair 
of electric appliances and motors was 
listed as essential only. 

Under plan outlined by Byrnes, tree 
trimmers would be called under the sec- 


ond step, but calls from electric utility 
organizations would come under steps 
three and five. All technical, scientific 
and research personnel engaged in any 
industry on the list, whether critical or 
only essential, are to be regarded as be. 
ing engaged in critical activity. 


New Coal Orders Apply 
To Utility Power Plants 


Solid Fuels Administration issued re- 
visions of its Regulation 23 under which 
electric utilities’ stockpiles supplied out 
of Eastern production districts will be 
pulled down substantially. No change 
was made in regulation’s preference 
table where electric utilities rated be 
hind byproduct users and gas plants but 
ahead of other industrial consumers. 

Under one amendment, public utilities 
receiving coal by rail who buy in dis- 

(Continued on page 180) 


DIESEL BUILDER HOST TO EDUCATORS 


Engineering educators and diesel men meet at Nordberg Mfg Co (story p 190): 
Bottom row, left to right: S E Winston, Illinois Inst of Technology; D L Arm, 
lowa State; W D Bliss, J E Schoen, Marquette; B H Jennings, E F Obert, North 
western; H L Solberg, Purdue; H O Croft, State U of Iowa; J P Connolly, J ¢ 
Tollinger, S Dakota School of Mines; J C Miles, W N Espy, Illinois; B J Robert: 
Second row: R W Bayerlein, Nordberg; L A Wilson, D ¥ 
Nelson, Wisconsin; R R Tucker, Washington U; Harvey Hill, DEMA; R B Rice, 
N Carolina State; R E Friend, Nordberg; Henry Barbour, Clarence Benze, Fait 
banks, Morse; H W Dow, J P Burls, Nordberg; L N Rowley, POWER. Top row: 
Jean Santschi, L L Peterson, J H Gallaway, John Friend, Emil Grieshaber, © E 
Stryker, H E Rogers, E H Hoeft, E C Bayerlein, D A Cheyette, H H Talboys 
Robert Cramer, all of Nordberg. Completed marine engine in background 


son, Minnesota. 
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Photo in Nalco Laboratories 


“You have seen it work many times Jack, 
.... how Nalco has licked the toughest kind 
of water treatment problem. And, today’s 
power plant engineers, as they successfully 
combat scale, corrosion, pitting, foaming, 
algae, etc. in their plants, will back up your 
statement that it is ‘darned nice to experience 
the benefits of Nalco!....” 

We are ready to prove what Nalco—the 
complete water treating service—can mean to 
you and your plant. Call Nalco today! 


jack, former Nalco employe® now 
Lieutenant (j.9-) i" the U. s, Navy writes: 
wyou may be anterested in ,nowind that watet treatment has provided a brighter af 
or at yeast cleanet: \ife for some 240 men aboard ghis shiP- The water 
ovr are of operation is pretty yous" stuff - consequent our low pressure 
4 evaporator which is ysed poth for poilet make-vP and ship* use, was making 
about of its rated capacity this necessitated qurnind oft the 
showe'® and pasins to the except for one or two pours of the 24.' man- 
aged rig corn starch ond navy poilert compound grearment (only treatment 
gvaitable) and we are now making 10 percent overt capacity and have the water 
on 24 hours day: pesides eliminating about 90 percent of the mechanical 
cleaning gormetl¥ necessary” 
ery is pardly necessary to it does ot compare with Nalco palls if 
quality or eas? of handling: it is the same story which you have ynaoubtedlY 
many time, it is darned nice experienc® the penefits 
Ww NALCO genvick 
j 
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should be taught to detect the first signs of trouble... 


valves from _ to correct it without delay. 


destroying themselves. New maintenance workers 
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Most valve-trouble can be/prevented before it starts 
inspection . .. 
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Keep your veterans in service 
--with regular inspection and care-- 
until replacements are certain 


I'S ANYBODY’S GUESS — when replacements will 
be normally available for valves in other than vital 
service... until Allied pressure pays off in final 
Victory — in the Pacific as well as in Europe. 


BEST WAY to keep your present valves off the 
“casualty list” under the heavy burden of round- 
the-clock plant operation is to give them system- 
atic attention and care. 


PROPER CARE will keep valves in service now, and 


FOR EVERY 
MARINE, PLUMBING-HEATING SERVICE 


BRONZE IRON STEEL 


after V-day, when you'll need continued plant effi- 
ciency while plans for reconversion and recon- 
struction are carried out. 


JENKINS ENGINEERS will help any management to 
prepare an effective program of valve conserva- 
tion. You can-get aid in solving unusual or tough 
problems merely by submitting full details to 
Jenkins Bros., 80 White St., New York 13, N. Y., 
Branches in Bridgeport; Atlanta; Boston; Phila.; 
Chicago. Jenkins Bros., Ltd., Montreal; London. 


BEFORE IT STARTS! 


INDUSTRIAL, ENGINEERING, 


Sold Through Reliable Industrial Distributors Everywhere 
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Typical Locknuts 


FLEXLOC 


Segments press 
against bolt threads 
because inner diam- 
eter of upper part 
is slightly less than 
outside diameter of 
bolt 


STOVER 


Upper part of conventional nut is 
detormed to elliptical shape that 
provides spring grip against bolt 
threads 


Threads of two sections are normally out 
of phase. Tightening sets up compressive 
force to provide holding 


ESNA 


Fiber collar 
grips bolt 
threads. Also 
available with 
metallic collar 
in place of fiber 
for high-tem- 
Derature appli- 
cations 


NUTT SHELL 


Conventional nut pressed into light 
metal shell with fiber collar, which 
grips bolt threads 


PALNUT TYPE 6 NAO 


Top portion exerts spring pressure 
for added grip. No other nut is 
used with this type 


Elliptical alloy-steel retainer grips 
bolt threads 


UNBRAKO 


Fiber plugs 
pass through 
nut and press 
against threads 
of bolt 


AEROTIGHT 


Upper part of 
nut is slotted 
and turned in 
to provide 
spring grip 


AN-COR-LOX 


Soft metallic collar flattens against 
work, forcing edges into bolt 
thread 


HUGLOCK 


Upper threads press inward against 
bolt 


Consists of two separate mating 
parts 


Cth Ned 


TI. 


PINNACLE 


Metal diaphragm provides spring 
locking action 


Segments are 
forced inward 
against bolt 
threads when 
pressure is ap- 
plied against 
recessed bear- 
ing surface 


MARSDEN 


LAMSON 


Raised crown is distorted and heat 
treated to give spring grip on bolt 
threads 


COLUMBIA 


Upper part of two-section assem- 
bly wedges into lower part when 
tightened 


SEALTITE 


Threads in section above slot are 
deformed to provide friction grip 


SIMLOK 


Snap ring en- 
gages serra- 
tions in bolt 
thread to hold 
nut in place 


Pin impinges 
against bolt to 
hold nut in 
place 


Fiber collar 
grips bolt 
thread 


SELF-RETAINING 


Threads in section above slot are 
deformed to provide friction grip 


PALNUT 


Single - thread 
i1ock nut ap- 
plied and tight- 
ened after reg- 
ular nut is in 
place 


- 
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Adapted from Product Engineering 
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A FEW TYPICAL COMMENTS 
by 
FLOWMATIC USERS 


No better feedwater regulator could possibly 
be obtained. 
Chief Engineer, Chemical Plant 


The water flow follows the steam flow 
very closely. 
Power Eng., State University 
No need to “baby” it—gives good results 
tight from the start. 
Chief Engineer, Central Station 


Never saw any other equipment to compare 
with it—I like its simplicity. 
Plant Engineer, Packing Plant 
Without such instantaneous and accurate 
response of the feed water control valve to 
constantly changing load and level condi- 
tions, it would have been impossible to op- 
erate the plant at the high average efficiency 
of approximately 85 per cent. 
Master Mechanic, Rubber Co. 
Operation very dependable. 
Chief Engineer, Utility Co. 
Very stable boiler water level with no more 
than routine care. 
Plant Engineer, Paper Co. 
No unit in our plant has operated with less 
attention. 
Chief Engineer, Worsted Mills 
We are especially pleased with the ability 
of these regulators to function at extremely 
low loads. 
Power Engineer, Aircraft Corp. 
(Names on request) 


* FOR HI 
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This 4’’ Copes Flowmatic in an Eastern Utilit; 
Plant safeguards feed water supply to a 675 psi 
125,000 lb. per hour integral furnace boiler. With 
fluctuating loads and highly variable excess pres- 
sures, water level is held within + 1’. 
UNDREDS of Central Stations and Industrials with high-duty boilers 
appreciate what ‘‘Flowmatic Protected’’ means. They know that the 
Copes Flowmatic keeps feed input always in step with steam output to 
maintain water level within close, safe limits. They value its simple, 
sturdy design and independence of other automatics. They need not 
rely upon experts for installation, adjustment, or operation. To them, 
“Flowmatic Protected” signifies certainty of feed water control. 
Write for Bulletin 435 for the complete story. 


NORTHERN EQUIPMENT COMPANY 
551 Grove Drive, Erie, Pa. 


FEED WATER REGULATORS @ PUMP GOVERNORS e@ LIQUID LEVEL CONTROLS 
DIFFERENTIAL VALVES @ REDUCING VALVES AND DESUPERHEATERS 


Branch Plants in Canada, England Representatives Everywhere 


_ FEEDS BOILER ACCORDING TO 
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FOR ALL TYPES OF 
ANTI-FRICTION BEARINGS 


BALL BEARING LUBRIPLATE is a single 
grease type lubricant developed for gen- 
eral use on roller, ball and plain sleeve 
bearings operating at speeds up to 5000 
RPM and at temperatures up to 300° F. 
Its performance is outstanding. BALL 
BEARING LUBRIPLATE not only does a 
)) better lubrication job, but it definitely 
gives protection against the arch enemy 
©) of bearings . . . corrosion. Increase the 
7) life of your bearings with LUBRIPLATE. 


LUBRIPLATE 
and wear to 
They lower power costs and Pp 


P vi ment to on 
jong the life of 


e wear. 


PLATE arrests progressi¥ 


LUBRIPLATE 


Lubricants protect 
against the destructive 

i This featur 
t and corrosion. 
puts LUBRIPLATE far out 
front of conventional lubricants. 


LUBRIPLATE 


Lubricants ore e 


life and 


Write for a booklet, LUBRIPLATE Film’’, 
written especially for your industry. 
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Centrifugal Pumps 


(Continued from page 120) 


ery, Fig. 13. Water slippage does not 
occur in this design as with an open or 
semi-open impeller but a running joint 
is needed between impeller and casing to 
separate the pump discharge and suction 
chambers. This running joint, generally 
formed by a relatively short cylindrical 
surface on the impeller shroud as at A, 
Fig. 13, rotates within a slightly larger 
stationary cylindrical surface C in the 
pump casing, Fig 2 and 7. 

Q 17--What is a straight-vane impel- 
ler? 


A—-It is one in which the vane sur- 
faces are generated by straight lines 
parallel to the axis of rotation. Vanes 
of this design are also called single- 
curvature vanes, Fig. 11 and 12. 

Q 18--What is a francis-vane impeller? 

A-—-Its vane surfaces have a double 
curvature and it is often called a francis 
screw-vane or screw-vane impeller, Fig. 


14. 
Q 19- What is a mixed-flow impeller? 
A—An impeller in which the flow is 
both radial and axial. It is generally 
restricted to single-suction designs hav- 
ing a specific speed above 4200. Lower- 
specific-speed types are called francis 
screw-vane. Mixed-flow impellers hav- 
ing a small radial-flow component are 
generally classed as propellers. There 
are no standard rules to divide propeller, 
mixed-flow impellers and francis-screw- 
vane impellers. 


Q 20—What is an axial-flow or pro- 
peller impeller? 


A—An axial-flow or true propeller 
impeller is one having a flow solely 
parallel to the axis of rotation, in other 
words, strictly axial, Fig. 17. 

Q 21—What is a _ non-clogging im- 
peller? 

A—For handling liquids containing 
rags, stringy materials and solids like 
sewage, conventional impellers with 
sharpedged vanes and restricted pas- 
sages are not suitable because they clog. 
Designs with blunt-edged vanes and 
large water ways have been developed 
and are known as non-clogging impel- 
lers. For pumps up to 12- to 16-in. dis- 
charge, these impellers have only two 
vanes; larger sizes usually have three 
or four vanes. 


Q 22—What is an overhung impeller? 


A—If the impeller is supported by 
bearings on one side only and the shaft 
does not extend beyond the suction side 


MAKE ONE BEARING 


(LUBRIPLATE No. 205 is a lubricant de- 
veloped for use in grease type anti-fric- 
tion bearings operating at speeds from 
5000 RPM to 20,000 RPM. Users of high 
speed machinery tell us that this remark- 
able lubricant often more than doubles 
the life of bearings. For the lubrication 
of anti-friction bearings with oil type 
housings LUBRIPLATE No. 1 or No. 2 
is rec ded depending upon the 
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ad 


FOR your 
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No. ¢ 

den ae for general Oil type lubri 

sight bearings, wick 
feeds ond bottle oilers. 

No. 

of its high film 


No. 70—£, 
Plications, 
ve 200 


No. 130-AA— 
Superior lubricg: 
duty bearings, 


BALL BEARIN 
PLATE lubricans 


write for o booklet, “The LUBRIPLATE Film’, 


cts outsta di 
ance in nding per. 
gears (speed * of enclosed 
No. 107—0 
type Products for ne Popular grease 


Pressure gun °pplication by 


nge of grease 
Specially at 
degrees F. temperatures 
own nationwide as the 


int for Open 
wire rope, 


written especially for your industry. 
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YES, AND EVERY 
VALVE THAT ROLLS OFF 
THE LINE STILL HAS 
THE SAME CHAPMAN 


\CUSTOM-MADE” 


QUALITY! 


THE CHAPMAN 

PRODUCTION LINE IS 
CERTAINLY HUMMING 

THESE DAYS! 


Chapman Steel Valves roll off the production 


lines in greater quantities than ever before. Yet, 


every valve has a precision rating equal to that of a 


custom-made unit—meeting or exceeding standard 


specifications. All metals are developed and pro- 


<< duced in the Chapman foundries under 


24 strict metallurgical control—a prime 


reason why Chapman Steel Valves 


stand up under severest 


war usages. 


ue CHAPMAN VALVE 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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High grade gas, by-product and 
steam coal from Wise County, 
Va., on the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the Inter- 
state Railroad. 


High grade, high volatile steam 
and by-product coal from Wise 
County, Va., on the Interstate 
Railroad. 


A laboratory controlled prod- 
uct blended to meet exacting 
stoker requirements. From 
Wise County, Va., on the Inter- 
state Railroad. 


COKE 


Roda and Stonega from Wise 
County, Va., and Connellsville 
Coke from Pennsylvania. 
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* steam and domestic coal—Pitts- 


CHARMCO 


Unexcelled Steaming Coal from the Fire 
Creek Seam in Greenbrier County, 
W.Va., originating on the N.F.&G.R.R. 


ANTHRACITE — Hazle Brook Premium 
Raven Run 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


BRANCHES: 
BLUEFIELD, W. VA. BOSTON BUFFALO CHARLOTTE, N. C. 
CINCINNATI DETROIT NEW YORK NORFOLK PITTSBURGH 


High grade gas, by-product, 
burgh seam from Irwin Basin, 


Westmoreland County, Pennsyl- 
vania, on the Penna. Railroad. 


Genuine Third Vein Pocahon- 
tas from McDowell County, W. 
Va., on the Norfolk & Western 
Railroad. 


dmiralty 
‘oal 


Genuine New River Smokeless, 
Beckley or Sewell seam from 
Raleigh County, W. Va., C. 
& O. and Virginian Railroads. 


cars 


Old 

mtuck 
Hazard No. 4 and No. 7 steam 
and domestic coal from Wis- 
coal, Knott County, Kentucky, 
on the L. & N. Railroad. 


of the impeller hub it is called an oye, 
hung impeller. This design makes pg 
sible the end suction pump, Fig. 15, 


Q 23—What is the suction eye of ani 
peller? 

A—The inlet just before the poigg 
where the vanes start is called the gy 
tion eye. In a closed impeller pum, 
the suction-eye diameter is taken ag thd 
smallest diameter of the shroud, Fig) 
18. When determining the suction-eyg 
area deduct that occupied by the im 
peller hub. 


Q 24—What is the hub of the impeller? 
A—In a centrifugal-pump impeller jt 
is the central part, Fig. 18, generally 
bored out for the pump shaft. It aly 
frequently refers to the impeller par 
which rotates within the wearing ring 
when it is the outer impeller hub o 
wearing-ring hub of the shroud. 


Q 25—What is a solid casing and 4 


split casing? 


A—Solid casing implies a design in 
which the discharge water passages lead. 
ing to the discharge nozzle are all con- 
tained in one casing. To install or re. 
move the impeller, at least one side must 
be open. Strictly speaking a solid cas. 
ing cannot be used and casings nor- 
mally called solid are radially split de. 
signs, Fig. 15. Split casing implies that 
the casing is made of two or more parts 
fastened together. 


Q 26—What is a horizontally split cas 
ing? 

A—This term indicates a casing con: 
struction divided by a horizontal plan 
through the shaft centerline, Fig. 1°. 
This designation is not entirely satis 
factory and many design engineers pre: 
fer the term “axially split” casing. As 
both suction and discharge nozzles are 
normally in the lower half, this construe: 
tion permits removal of the casing top 
half to inspect the pump’s interior with 
out disturbing the bearings or piping. 
Q 27—What is a vertically split casing? 

A—Like horizontally split, vertically 
split is bad terminology. It is intended 
to refer to a casing split in a plane per 
pendicular to the axis of rotation, Fig 
15. The term “radially split” is now 
used by some designers to designate 
this type construction. 


Q 28—What is a diagonally split cas 
ing? 

A—A horizontal-shaft pump with 
casing split along a plane passilé 
through its axis but inclined diagonally 
from the horizontal, Fig. 20. This co™ 
struction, used primarily where vertical 
discharge is necessary, permits conve 
nient opening of the casing for internal 
inspection of the pump. 
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Closely knit for greater strength 


(THEN highest quality seamless 
steel tubing is forged into 
ube-Turn welding fittings by Tube 
urns’ exclusive process, here is what 
appens: Molecules are redistributed, 
esulting in a closer-grained metal— 
more closely knit structure that ac- 
ually possesses far greater strength 
han before. 
This increased strength is of vast 
mportance to industry, because it 
Means greater safety at points of 
pteatest strain, where flow changes 
lirection. It also means longer life 
orthe entire piping system. Other 
hvantages offered by Tube-Turn 
‘Melding fittings over other fitting 
ypes include lighter weight, easier 
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TRACE MARK 


installation, lower maintenance cost, 
greater efficiency of flow, greater flex- 
ibility of layout, less space required, 
easier insulation. 

For complete information on the 
superiority of Tube Turns’ exclusive 
manufacturing methods and data on 
successful installations in many in- 
dustries, write for Catalog 111. 


Selected Tube Turns Distributors in every 
principal city are ready to serve you 
from complete stocks. 

TUBE TURNS (inc.), Louisville, Kentucky. 
Branch Offices: New York, Chicago, Philadel- 
phia, Pittsburgh, Cleveland, Dayton, Wash- 
ington, D. C., Houston, San Francisco, Seattle, 
Los Angeles. 


Welding Fittings 
and Flanges 


See how it gains strength 


These microphotographs of the 
grain structure of metal used for 
Tube Turns before and after forging 
clearly show the closer-knit struc- 
ture which gives finished Tube-Turn 
fittings added strength. 
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PRESSURE TRAPS 


HOFFMAN Heating and power plant Sg have 
NO. SC TRAP so far cheerfully made the best of equip- 
Six-diaphragm thermal element. ment built of war-dictated materials. 


¥%" connections made in angle and 


straightway patterns. Max. oper- | Now, with relaxed restrictions on brass, 
ating pressure 25 Ibs. Capacity. Hoffman again offers a complete line of 


400 sq. ft. EDR. 


low pressure, medium pressure and high 


pressure brass traps. 
Hoffman Nos. 8C, 9C and 17C Traps are the three low pressure units 
being added now ... with body, nut and tailpiece of highest quality brass! 
Note the Thermal Element, with special alloy Pin and non-corroding 


‘alloy Diaphragms . . . capable of giving long service under countless 


flexings and high temperatures. The entire Thermal Assembly is renewable 


and so is the Seat. 


For better service longer, it's always good judgment to select steam spe- 
cialties which can be quickly renovated when necessary. Hoffman — 
measure up to this standard—their renewable parts permit them to be 


HOFFMAN NO. 9C TRAP 


Thermal element has six diaphragms. 
1” connections made in angle pattern 
only. Max. operating pressure 25 Ibs. 
Capacity 700 sq. ft. EDR 


economically maintained at full eff- 
ciency for many years. 

Engineering data on Hoffman 
Valves, Traps and Pumps will be sent 
to you upon request. 


HOFFMAN NO. 17C TRAP 


Thermal element consists of four dia- 
phragms. Ye" connections made in angle, 
straightway, R.H., L.H. patterns. Max. 
operating pressure 15 lbs. Capacity 200 
sq. ft. EDR. 


HOFFMAN NOS. 8 AND 9 TRAPS 


Six-diaphragm thermal elements. No. 8 
made in ¥%" x Ye" angle and straightway, 
¥_" angle only patterns. No. 9, 34" x 34" 
or 1” x 1“, angle only. Max. operating 
pressure 50 lbs. Capacities on application. 


VALVES ¢ TRAPS « PUMPS 


HOFFMAN SPECIALTY CO., 1001 YORK ST., DEPT. P-3, INDIANAPOLIS 7, IND. 


Makers of Valves, Traps, Vacuum and Condensation Pumps Forced Hot Water Heating 
Systems... Sold by leading wholesalers of Heatmme and Plumbing equipment. 
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Reader’s Problems 
(Continued from page 113) 


itself. This is caused by temperatuy 
gradients existing within the ‘rozep 
block and difference between exp.nsioy 
of the frozen block and metal wails of 
the freezing cans. 

Presence of bicarbonates in the wa. 
ter may also cause cracking. The }j. 
carbonate ion causes internal stresse 
to be set up during the freezing proces 
similar to shrinking strains in cast irop, 
Should carbonates be present, injectin; 
gaseous carbon dioxide would for 
bicarbonates. This reaction is re. 
versible and the solubility of carbon di. 
oxide in such a solution depends on 
(1) ratio of carbonates to bicarbonate 
(2) total amount of sodium carbonate 
and bicarbonate salts present in the 
solution (3) pressure of the carbon 
dioxide gas in the system. 

Ice made from distilled water shows 
less tendency to crack than that made 
from solutions containing dissolved 
salts. Converting carbonates and bi- 
carbonates to their corresponding sul- 
phates with alum is often an effective 
treatment. Ammonium alum, when 
used as a coagulant in water treatment. 
affects the mechanical properties of ice 
produced from the treated solution. 
Introduging ammonium salts increase: 
the solubility of calcium and magne- 
sium carbonates and calcium sulphate 
and prevents precipitation of insoluble 
material within the ice. This condi- 
tion causes cracking. 

Salts in the water, bulged ice cans, 
uneven brine circulation, brine tem: 
perature too low. insufficient length o! 
tempering time, too warm or too cold 
dip water. and tank-room air too warm 
—all have been accused of causing 
cracked ice. 

At brine temperatures below 15 F. 
actual experience of ice-plant operat 
ors regarding water for making ice is: 


1. Solutions containing soluble carbo 
nates produce cracked ice. 

2. Solutions softened with lime to such # 
degree that the treated water is alkaline 
produce cracked ice, whereas unsoftened 
water is unlikely to do so. 

3. In many instances adding alum, ust 
ally ammonium alum, increases the itt 
cracking tendency, 

4. Adding sodium aluminate frequent! 
causes cracking. 

5. Adding ammonium chloride reduce 
the ice-cracking tendency. 

6. Cracking tendency is reduced by ne” 
tralizing lime-treated waters, wherein est 
ing carbonates and bicarbonates are ¢ol 
verted to sulphates by adding prope! 
amounts of aluminum ‘sulphate. 


With all the theories advanced to &* 
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1. More continuous production 


2. Lower maintenance costs - 


3. Reduced power consumption = 


4-Factor Story 


S3F" No matter what machines you operate— _ Correct Lubrication—the 4 factors that add up to 
you'll find that your best specifications for oil or lubrication profits for your plant. 
grease are ultimate results. 


@EF~ You can get these 4 factors now with 
"3" You’re not interested in the oil or greaseas | Socony-Vacuum’s complete lubrication pro- 
such. You’re after continuous production, unin- gram for your plant. For this program not only 
terrupted by machine failure. You want lower means the best quality lubricants for specific needs, 
maintenance costs from maximum but also includes skilled engineering 
machine protection, reduced power GOoy, ( counsel for scientific application, lat- 
consumption from lower frictional & est storage and handling methods, 
losses and, finally, you want lower charts, controls and even progress 
lubrication costs. reports of benefits obtained. 
See your Socony-Vacuum repre- 
sentative and specify the 4-factor 
story for your lubrication dollars. 


SF" In short, what you want are 


e 
the 4 factors of Socony-Vacuum Lubricants 


SOCONY-VACUU 


¥ Ny 


Ohi, 


SOCONY-VACUUM OIL COMPANY, INC., Standard Oil of N. Y. Division »* White Star Division + Lubrite Division » Chicago Division 
White Eogle Division» Wadhams Division» Magnolia Petroleum Company® General Petroleum Corporation of California 
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Air Express Gains 
Day 


A PLANT in California faces a shut-down for want of critical equipment made in 
New Jersey. Figuring a loss of $1,500 for every day his plant is idle, the president 
picks up a phone and orders the equipment sent Air Express, even though the 
shipment is sizeable. (When time means money, Air Express pays—always!) 


THE Cost? Higher, yes. But by air, coast-to- 
coast delivery is made overnight — rather 
than in 3 or more days by other means. 
Air Express cost, by the way, includes 
special pick-up and delivery. 


A 
WOULDN'T YOU pay more to save a whole lot 
more? That’s why thousands of manufac- 
turers use Air Express as a matter of routine. 
Heavy or light, large or small, if shipment 
fits in a plane, it can go Air Express. 


Specify Air Express —Low Cost for High Speed 


25 lbs., for instance, travels more than 500 miles for $4.38, more than 1,000 miles for 
$8.75, more than 2,000 miles for $17.50, at a speed of three miles a minute—with cost 
including special pick-up and delivery in all U.S. cities and principal towns. (Often 
same-day delivery between airport towns and cities.) Direct service to scores of foreign 
countries. Rapid air-rail service to 23,000 off-airline points in the United States. 


GETS THERE FIRST- 


WriteToday for‘‘Quizzical Quizz’’,abook- 
let packed with facts that will help you 
p> solve many a shipping problem. Railway 
Express Agency, Air Express Division, 
230 Park Avenue, New York 17. Or ask 
for it at any Airline or Express office. 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 
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plain the cause of cracking none o! 
them is generally amenable to result- 
obtained in practice. However, a dis. 
tinct correlation apparently exists be 
tween pH of the water being frozen 
and its cracking tendency. A tentatiy 
relation exists between the range of 
pH, wherein the cracking tendency ::; 
reduced to a minimum, and the brine 
temperature. 

At a brine temperature of 16 F the 
zone wherein cracking tendency is a 
minimum extends from a pH of 5.5 to 
8.5, while with a brine temperature of 
6 F the range narrows down to a pH 
of 7.0, plus or minus 0.1 or 0.2. Water 
peculiar to each locality possesses an 
optimum pH at which it can be frozen 
with least difficulty, depending upon 
the combination of its dissolved consti- 
tuents. Carbonates and bicarbonates 
increase cracking by influencing pH. 

The apparent contradiction between 
items 3 and 6 is explained by the fact 
that in neutralizing with aluminum sul- 
phate the optimum pH is that yielding 
the minimum residual concentration of 
aluminum hydroxide. This optimum 
pH is 6.4 to 6.5. In treatments where 
the cracking tendency is increased by 
adding alum, it can be definitely said 
that overtreatment resulted in a con- 
siderably lower residual pH than the 
optimum value for that brine temper- 
ature. 

Since sodium aluminate hydrolyzes 
strongly alkaline, cracking, as a result 
of its use in treating the water, may be 
attributed to a relatively high pH. 
Any beneficial effect exerted by the 
presence of ammonium chloride may 
result from neutralization produced by 
hydrolysis of the salt. There is con- 
siderable doubt that its effectiveness is 
a result of an increased solubility af- 
forded relatively insoluble compounds 
in the treated water. 

Therefore the effect of carbon diox- 
ide on the dissolved constituents in the 
water is to increase the cracking tend- 
ency. The fact that distilled water ex- 
hibits a low cracking tendency when 
frozen is indicative of the resultant 
detrimental effect of any dissolved gas 
in the water to be frozen. Absence of 
dissolved oxygen and carbon dioxide is 
insured in freshly distilled water that 
has not been exposed to the atmosphere 
for any great length of time. 

Increasing the brine temperature 
above 16 F would, of course, reduce the 
cracking tendency at the expense of 
output per unit of time. It may be pos- 
sible to reach an optimum rate of ice 
production with a minimum of loss 
from cracking by correlating brine 
temperature and net yield. This would 
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New Life For Dead Ends 


Put some fresh air in those confined working 


to take plenty of rough service. 


areas—and you’ll put new life into the men who 
are working there. 

At 110°F. a man’s working efficiency is only 
about 10%. In foul air, his efficiency is equally 


For specific information, check and mail the 
coupon. Address Coppus Engineering Corp., 
201 Park Avenue, Worcester 2, Mass. Sales 
Offices in THOMAS’ REGISTER. Other “Blue 


low, and there’s a chance he’ll become ill. Fresh, 
cool air costs so little, it’s a shame to lose so 
much working efficiency for lack of it. 

You’ll find a Coppus Blower designed for al- 
most any type of dead end you may have — for 
underground cable manholes, furnaces, tanks, 
tank cars, etc., or around hot jobs like coke ovens 
or steam processes. They are also handy for 
cooling and drying equipment or materials in 
process. 

Each one is portable... designed for the con- 
venience of the workers and maximum use of 
air... built to Coppus “Blue Ribbon” specifica- 
tions regarding materials and construction so as 


Ribbon” Products in SWEET’S CATALOG, 
CHEMICAL ENGINEERING CATALOG and 
REFINERY CATALOG. 


COPPUS ENGINEERING CORP., 163 PARK AVENUE, WORCESTER 2, MASS. 


- Please send me information on the Blowers that clear the air for action. : 
8 
’ in tanks, tank cars, on steam-heated eneral man cooling. ts 
- around cracking stills. 
in on repair jobs. 
COOLING: ; 
switchboards. air wherever men are 8 
on coke ovens. wires and sheets. drying. CITY. 
(Write here any special 
ventilating problem you 
may 


Ses 
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be a last resort if water treatment prior 
to freezing should bring poor res lts, 

Solubility of a gas in a solution js 
directly proportional to its conce.tra. 
tion in the space above the liquid. and 
inversely proportional to the so) ition 
temperature. For this reason the soly. 
bility of carbon dioxide in water js 
small at the water temperatures and 
gas pressures encountered in an ice 
plant. There is not the remotest c':ance 
of keeping the original quantity of gas 
dissolved once the injection tube has 
been removed from the water. 

Although water temperature drups as 
freezing progresses, the concentration 
of dissolved gas would be extremely 
small and it would tend to leave the 
solution faster than the lowering water 
temperature could induce absorption. 
Turbulence of air injection during 
freezing certainly would aid the es 
cape. 

The presence of carbon dioxide in 
boiler feedwater accelerates corrosion, 
but the temperatures experienced her 
are far above those encountered in an 
ice plant. It is well known that corro- 
sion. increases with temperature, so that 
practically none can be expected at the 
low temperatures met in ice manu 
facturing. 

In some ice plants carbon dioxide is 
fed into the brine to reduce the fre 
alkalinity and produce a pH _ under 
8.0 to form a tough, adherent film o 
the outside of the ice cans. This coat 
ing consists of a basic carbonate of zin 
which indicates a satisfactory bri 
condition and gives maximum protec 
tion to the galvanized surface. 


J D Constance 
Cliffside Park, N. J. 


Keep the Water Agitated 


SOMETIMES ICE CRACKS as soon 4s & 
can is lifted from the brine. This ma 
occur when the tank temperature 4 
too low and the atmosphere too wam™ 
Generally this cracking occurs at ot! 
one spot in the tank. Here poor brit 
circulation is to blame. 

In our plant cracking was so bad! 
ene spot in the tank that about twel 
blocks always fell to pieces wh 
dumped. When brine circulation 
corrected by installing a wooden P 
tition. the trouble stopped. Watch # 
time in which different parts of 
tank freeze solid and if possible chat 
the circulation so as to have unifon 
freezing. 

Clear ice can be made from ™ 
water provided the latter is kept ! 
motion during freezing. We use © 
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“Many a motor or materials 


i 
iacent equipment, 
free flow of air. 
are hot, and stuffy, 
s 


e proved themselves 
double-end 
oves the air at controlled ve 
heat removal. The 
baffling of dual exhaust po 
recirculation. 


dryer— 
Tri-Clad motor drives conveyor on wool y 


_N 
Bigelow Sanford Carpet Co., Amsterdam 


AIR-FLOW TESTS OF 7/ CLAD MOTORS 
LEAD PROTECTION FROM OVERHEATING 


Before new tvpes or sizes of Tri-Clad 


motors are approved for production, plenum 

chamber tests are conducted on the ventilat- 
ing systems of sample models. These measure- 
ments serve as a check on previous calcula- 
tions of the volume and velocity of air 
through the motor under different conditions. 
Other tests under load within enclosures and 
at abnormal ambient temperatures are also 
made. If your motors must be confined in 
stuffy spots, G.E. can help you make the 
right choice to beat the heat. General Electric 
Company, Schenectady 5, N. Y. 


Plenum chamber test of Tri-Clad motor ventilation at G-E motor factory. 


750-255-8030 


Buy all the BONDS you can—and keep all you buy 
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boiler room 
foreman grins 
as he says 
to 


OXYGEN CORROSION 


“Easy as rolling off a log,” he says, “when you 
use Santosite. And it works like a charm. No more 
oxygen corrosion in our boiler from here on in!” 


And that’s a fact. Only 30 parts of Santosite 
(Sodium Sulphite Anhydrous, Technical) per 
million parts of water in the boiler is all it takes. 
Easy to use. Costs little, and it will not discolor 
the water, or cause foaming. 


So if you want a simple, inexpensive insurance 
against oxygen corrosion, start using Santosite 
right away. It means fewer shutdowns — fewer 
repairs — greater all-round boiler efficiency. 


Santosite is available right now. 


Get in touch with the nearest Monsanto office 
or write to: MONSANTO CHEMICAL COMPANY, 
Organic Chemicals Division, 1700 South Second 
St., St. Louis 4, Missouri. District Offices: New 
York, Chicago, Boston, Detroit, Charlotte, Birmingham, 
Los Angeles, San Francisco, Seattle, Montreal, Toronto. 


MONSANTO 
CHEMICALS 


SERVING INDUSTRY,,,.WHICH SERVES MANKIND 


pressed air to agitate the water fully. 

The main air pipe is fitted with a 
number of crosses corresponding to 
the rows of cans, each cross being fitted 
with a valve and nipple. To the nipples 
are attached short pieces of hose fitted 
with a pipe that is put through a hole 
in the can cover and into the water. 
When freezing progresses and ice ap- 
proaches the pipe, the latter is re- 
moved and a shorter piece inserted. 

In this way air agitation is continued 
until freezing process is completed. 
Hose and nipple are removed a short 
time before the entire mass is frozen. 
We use about 1 cfm at 3-psi pressure 
per ton of ice. 


Oaklyn, N. J. C A WILKEs 


Stresses Cause Cracking 


IcE CRACKS mainly for two reasons: 
(1) freezing stresses set up by expan- 
sion and contraction of the water and 
ice while freezing (2) presence of bi- 
carbonates in the water. When water 
high in bicarbonates freezes, the half- 
bound carbon dioxide comes out of 
solution and as the ice crystallizes the 
entrapped gas remains in the cake fill- 
ing it with infinitesimal gas pockets 
which give the ice an unsound physical 
structure readily susceptible to break- 
age. I do not recommend CO, as it 
rapidly increases the tendency of ice 
to crack. 

Water containing sufficient CO, to 
reduce the pH substantially below the 
neutral point of 7.0 is exceedingly cor- 
rosive to ferrous piping and equipment 
coming in contact with it, It takes 
very little CO, to give water a pH 
below 7.0. 

I suggest that the water be analyzed 
completely, but particularly with re- 
spect to bicarbonate content. It is pos- 
sible that the water used for ice is en- 
tirely responsible for the cracking dif- 
ficulties experienced. 

Clayton, N. J. S F Aine 


Amines Check Corrosion 
(Continued from page 73) 


tration was highest, about 2 ppm, when 
condensate returns had an average pH 
of 9.0 and an average amine content of 
160 ppm. In contrast, samples of con- 
densed vapor from the deaerating- 
heater vent contained as much as 830 
ppm of amine and total CO, of 700 
ppm. 

These tests show that batch feed 
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DOES YOUR 


have a champagne taste 


when it comes to coal? 


Modernize your plant with equipment liberally designed to burn 
a wide range of coals and you eliminate the necessity for high- 
priced coals to satisfy that “champagne taste”. Include low 
fusion coals in design specifications and you can utilize, with 
equal efficiency, a variety of coals. 


FAIRMONT COAL is consistently economical for steam genera- 


tion because of its lower mining cost and tremendous reserves. 
FAIRMONT The investment for modernization will pay dividends promptly 
LOW FUSION COAL? and will assure competitive steam costs during the entire life 
of the plant. 
because! 


.. itcan be burned efficiently 
and economically in any com- 
bustion equipment properly en- 
gineered for its use. 


-.-. it will be available for 
many years to come because of 
its huge reserves. 


. it has an attractive B.T.U. 
value when compared with that 
of high - priced, limited - supply 
premium coals. 


coe Rt assures competitive 
steam costs because of long 
range planning. 


Every plant can and should have a beer pocketbook when it 
comes to steam costs. Ask us to be specific. 


The Fairmont Coal Bureau has some very interesting and timely data 
(most of which are available for the first time) to send you on the 
subject of coal and its relation to equipment and power costs. These 
data are in “Reference Bulletin’’ form and will be sent promptly 
on request. If you’ll mail coupon below we'll have an opportunity 
to present this important information which you should have im- 
mediately. 


CHANIN BUILDING 122 E. 42nd STREET, NEW YORK 17, N. Y. 


FAIRMONT COAL BUREAU, 
Chanin Bidg., 122 E. 42nd St., New York 17, N. Y. 


MAIL COUPON 
TODAY 


mailing list to receive 
copies of "Coal Reference Position 
Bulletins'’. It is understood 
these will be sent me FREE Street Address 
and without obligation. P. 8-45 
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Honan-Crane has had 
more than 20 years of : 
experience in engineer- 4 
ing end building oil ‘ 
purification equipment 
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creates high concentrations in the steam 
system momentarily but does not con- 
tinuously provide for an alkaline con- 
densate in traps and radiators. Inas- 
much as corrosion is generally most 
severe adjacent to these units, it is de- 
sirable to feed the treatment continu- 
ously, According to present data, peri- 
odic high concentrations have no spe- 
cial usefulness in preventing corrosion 
other than to decrease the time that 
the steam is acidic. 

Cyclohexylamine bicarbonate __is 
formed in the condensate from a rela- 
tively weak base and weak acid. Vola- 
tilization of either the amine or CO,, or 
both, tends to cause complete decom- 
position. The amine appears to be 
more volatile than CO, when contained 
in alkaline water entering the deaerat- 
ing heater. Increasing heater temper- 
ature from 210 to 220 F does not ap- 
pear to greatly affect amine volatility, 
but does drive off considerably more 
CO.. Maintaining high feedwater- 
heater temperature increases tlie rela- 
tively high amine loss slightly, but the 
amount to add decreases considerably 
because less CO. contaminates the 
steam. 

No ammonia was found in the steam 
or in the return condensate. Cyclohexy- 
lamine can therefore be used without 
breakdown in a steam system operated 
at 100 psi. and is probably stable at 
considerably higher pressures. 


Argument Corner 
(Continued from page 124) 


it took several minutes to get together 
again. Fortunately the diesels took the 
overload so there was no interruption 
to service. 

As the average operator is more con- 
cerned with the load on the prime 
mover than he is with the protective 
devices on the system, this brings to his 
attention the relation of line amperes 
to actual load or kw. 

Rushville, Ind. G D Notes 


Credit for Boiler, 
Waterwall Designs 


Latety I have noticed articles appear- 
ing in your magazine that leave the im- 
pression that Day and Zimmerman. 
Inc, were the designers and builders of 
the boilers and waterwalls described 
in the various articles. 

This is not true, as Day and Zim- 
merman and John Phillips Baden- 
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HON AN -CRANE 
| Oil Purift ‘on Eng! 
Port ication ngineers 
_, have the advantage of outstanding 
research and engineering facilities. 
Honan-Crane maintains @ complete re 
search jaboratory at ‘Lebanon, Indian@ 
and employs the services of national Te- 
search institutes, Constant research 
devoted to the important problems of 
acidity control, sludgin€ tendencies» cor- 
rosion, detergent ol and many other 
jubrication problems. Honan-Crant En- 
gineers are equipped with the results of 
this important work. 
These men! also have the counsel and 
' advice of outstanding authorities in the 
a field of oil purification. Paul Honan, with 
iii more than 25 years of experience in en- 
gineering and puilding oil purificatio® 
equipment; A. S. Harlan, chief engineer, 
| and Ben Hunter, jately of Gulf Oil Cor- 
re poration, one of the world’s foremost 
authorities on \ubr} ation of modern en- 
gines and machine 
On problems 
P ioe intelligent advice. Write today - 
nan-Crane Engineer will call at your 
= A 
| 
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Rockies. MNdminglen DI. Doluwate. 


40 Worth Street 
New York 13, N.Y 


CABLES ROCKFORD 
And STMEDITIONS 
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January 3, 1945 


Benjamin F. Shaw Company 
2nd & Lombard Streets 
Wilmington, Delaware 


Respected Friends: 
fficult war year we 


he close of another di 
cooperation 


ur gratefulness for the 
g the past twelve months. 


At this time, at t 
want to convey to you o 
you have given us durin 


e continued to have first 
t our ability to 


The demands of our armed forces hav 
reatly handi- 


call on our equipment with the result the 
adequately service civilian business has been € 
capped and unavoidable delays caused. 

and your generous spirit 
sistance during 


f our.situation 


Your understanding © 
been of immeasurable as 


of helpfulness have 


this criticel period. 
relation- 


a continues tion of the same close 
best 


enjoyed with you for many years. 
ssociates, we remain 


Respectfully your friends, 
JOSEPH BANCKOFT & SONS vO. 


—— 
W. R. MacIntyre, Vice-President 


we look forward to 
ship that #e have 
qishes to you and your @ 
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\ng Ale Syston 
Greater Efficiency... 


ld. 


OLD WASTEFUL METHOD 

. . long pipelines carry 
air to all departments 
from one large compres- 
sor. Every air outlet and 
pipe joint is a possible 
point of leakage. Result- 
ant air losses can slow 
down production, may 
double the cost of main- 
taining working air pres- 
sure. If a large compres- 
sor should fail, the whole 
plant may shut down. 


NEW EFFICIENT METHOD 

-smaller capacity 
KELLOGG-AMERIC AN 
air compressors are lo- 
cated in each department 
right on the spot of usage. 
Costly air losses due to 
long pipelines are elimi- 
nated. Working air pres- 
sures are maintained, thus 
assuring efficiency and 
economy in every de- 
partment. 


PACKING | | METAL SHOP 
PAINTING- 
ab ASSEMBLY CitaNING- | FOUNDRY 
METAL SHOP | POWER HOUSE 


Adequate air volume at the right pressure. Wherever, whenever 
you need it. Without noise and vibration, That is KELLOGG- 


AMERICAN “On-the-Spot” 


air. For whisper-quietness and 


vibration-free operation are built into KELLOGG-AMERICAN | 


ROCHESTER 9, N. Y. 
COMPRESSORS PAINT SPRAY EQUIPMENT 


(208b) 


air compressors. Compression 
efficiency is high. Operating 
and maintenance costs are low. 
Chances are, your present pipe- 
line losses will more than pay 
for efficient KELLOGG-AMER- 
ICAN “On-the-Spot” air. Con- 
sult your nearest Kellogg- 
American Distributor or write 
direct for further information. 


xe S 


Noe 


OMPANY 


hausen in jointure performed all the 
work, in which all the engineering was 
done by and under the supervision of 
John Phillips Badenhausen, and Day 
and Zimmerman, Inc, furnished the 
money. 

Lack of pointing this out in these 
articles is not fair to me and I wish 
you would publish this letter to set 
the matter straight. 

Philadelphia, Pa. 

Joun PHILuirs BADENHAUSEN 


Editor’s Note: Mr. Badenhausen refers 
to the article “Waterwalls Double Old 
Boilers’ Output,” August, 1944, p 85-87, 
The article, which was written by 
Lloyd J Westin, of Day and Zimmer. 
man, and approved by that company, 
included the following credit line: 
“The scheme finally worked out by the 
engineering staffs of Rainey-Wood 
Coke Co, | W Wolfgram, supt; Phila. 
delphia Coke Co, A C Sedlacheck, supt; 
and Day and Zimmerman, Inc, Phila- 
delphia, under the direction of John 
Phillips Badenhausen, added steaming 
capacity... .” 


Graphic Ammeter 
Checks Motor Current 


Detaits in Reader’s Problem No. 1, 
Dec, 1944, are actually too meager to 
permit other than generalizations. To 
begin with, how long has the equip- 
ment been in service and how recently 
has the difficulty been indicated? 
What type of prime movers drive the 
generators? Are they steam or diesel? 
Does the governing equipment main- 
tain uniform speed, or is there a tend- 
ency toward a relatively marked in- 
crease at lighter loads? Are the ca- 
pacitors in satisfactory operating con- 
dition? The capacitor current rating 
indicates they are of approximately 
660 v, which makes necessary connec- 
tion to the 2300-v circuit through 4 
transformer. Is the voltage-regulating 
equipment kept in good condition and 
does it function properly? 

The periodic current increase might 
indicate a particular generating condi- 
tion at low load which tends to make 
the voltage wave more peaked as a re 
sult of partial resonance in the motor 
capacitor-transformer group. Since no 
connection diagram is submitted, com- 
ment on this detail is impossible. 

Assuming full load current at 5.3 
amp, an overcurrent setting of 6.3 amp 
or even higher would not be excessive 
because 5.3 amp at 100% pf indicates 
a motor current without capacitor of 
approximately 6.7 amp. A graphic 
ammeter connected in the motor circult 
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These “before” and “ 


after” pictures show one of many en- 
gines on which turbochargers have increased power output 
as much as 5007, for a large midwest user of industrial 
Diesels. Nonpareil HD Diesel Oil has kept these engines 


remarkably clean, and free from sludge and varnish deposits. a 


|. 

- CAUGHT BETWEEN the increased demands for power 

: and the scarcity of new Diesel equipment. a midwest- 
g ern industry turned to turbochargers. The results were 
y highly pleasing. Some engines were increased trom 
- 500 horsepower to over 900 horsepower by increasing 
. speed, converting to solid injection, and adding turbo- 
chargers. As much as 50‘¢ increase in output was 

obtained by supercharging alone. 

it Even before these engines were supercharged. how- 
i ever, higher loads and longer hours of operation had 
“ increased lubricating troubles. With the change-over. 
d Nonpareil HD (a heavy-duty, detergent oil) was tried. 
0 Today the master mechanic reports not only a much 
1: higher output from the 12 supercharged engines. but 


he states: “Nonpareil HD has resulted in better lubri- 


OIL COMPANY (INDIANA) 


NONPAREIL HD DIESEL OIL 


cation than we have ever obtained.” A further report 
states: “Nonpareil HD has resulted in unprecedented 
freedom from stuck rings...and crankcase cleanliness 
that has previously been impossible.” 

Nonpareil HD has proved. on these and other hard- 
to-lubricate Diesels, that it will help eliminate the most 
stubborn and troublesome deposits in Diesel engines. 

Nonpareil Diesel Oil is made in HD (heavy-duty, 
detergent) and regular types. You can get an unbiased 
recommendation from a Standard Oil Lubrication En- 
gineer as to which you need for your type of service. 
Write Standard Oil Company (Indiana) office, 910 
South Michigan Avenue, Chicago 80, Illinois, for the 
Engineer nearest you. 


Buy more War Bonds 


(STAND! 


k LUBRICATION ENGINEERING 


d Di l tput with turbocharge . 
jacreased Diesel output with turbochargers... 
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NOT MANY YEARS AGO, the “art” of greasemaking was 
handed down from father to son, or from the master 
greasemakcr to his favorite apprentice. The grease- 
maker was a super-chef—his recipes a secret. Without 


~) 
‘“ABRACADABRA ! ) 


The ‘art’ of ereasemaking was handed down trom father to son. 


the magic word known only to the old-timer, the same 
ingredients and seemingly the same methods he used, 
produced anything but the expected results in the hands 

of the uninitiated apprentice. 
Today, that picture is greatly changed. Greasemaking 
The master greasemaker 


was a super-chef — his 
recipes a secret. 


is no longer an art but a science. The “know-how” of 
the old-timer is duplicated and improved upon in the 
chemist’s laboratory. 

Control of the various steps in the process, once 


dependent upon the experienced “eye” of the grease- 
maker, has been taken over by modern scientific instru- 
ments — accurate measuring and weighing devices, pre- 
cision temperature control instruments, scientific mix- 
ing kettles, etc. 

A high degree of skill is still required, but it is in 
the hands of thoroughly trained greasemakers, who, 
with accurate instruments and with laboratory formulas 
and methods, can predetermine the results of their 


... accurate temperature measuring instruments, 


labor and get uniform products that accurately meet 
specification requirements. 

There was a time, too, when grease quality and con- 
sistency meant very little. The consistency of an axle 
grease on a wagon wheel had little effect on the speed 
of the wagon or life of the wheel. Today, however, high 
speed, precision anti-friction bearings, and heavily 


... with laboratory formulas and methods. 


loaded gears require accurate lubricant recommenda- 
tions to save both power and wear. 

All this explains why you will find the most ad- 
vanced equipment and technique employed in the 
greasemaking department of Standard Oil. Only a 
small portion of the equipment is illustrated here. It 
can only indicate the extreme care and modern methods 
employed by Standard 
Oil to insure the highest 
quality and uniformity 
in the greases manufac- 
tured. And these include 
greases for practically 
every type of industrial 
application. 

Standard Oil Lubrica- 
tion Engineers will help 
you apply these products 
to give longer lasting 
protection to plant equipment and machines. Write 
Standard Oil Company (Indiana), 910 South Michigan 
Ave., Chicago 80, Illinois, for a Lubrication Engineer. 


. sctentifically designed 
kettles. 


Buy more War Bonds 
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What makes it so good? 


BADGER ALL-CURVE CORRUGATION DESIGN gives the cor- 
rugations of these joints a durability under flexing that 
is unsurpassed in any other design. . . . Flexing stresses 
naturally spread more evenly over the contour of such 
corrugations than over straight-side corrugations which 
encourage stresses to localize. 


Let’s take a Badger Packless Self-equaliz- 
ing Corrugated Expansion Joint “apart” 
to see what makes it “tick”: 


BADGER ALL-CURVE EQUALIZING RINGS (exclusive in 
Badger Joints) provide DIRECTED FLEXING. These rings 
further assure uniform distribution of stresses—not only 
throughout each corrugation, but also among all the 
corrugations in the joint. 


BADGER PACKLESS CONSTRUCTION. Forming of the 
joint proper from a single piece of tubing eliminates 
the need of packing. This saves the expense of packing 
maintenance — and, consequently, of manhole and tun- 
nel construction in underground installations. 


BADGER SPECIAL HEAT-TREATMENT of joints after 
forming preserves their flexing qualities — and is an 
added factor in making these joints efficient, dependable 
and long-lived. 


BADGER PACKLESS SELF-EQUALIZING CORRUGATED > 
EXPANSION JOINTS are made in Copper for normal fa ‘ 3 
pressures and temperatures; in Stainless Steel for 

higher requirements—and where corrosion is a prob- | 
lem. Single and multiple corrugations—to take care of 
traverses ranging from a fraction of an inch upward. 
Also made in Non-equalizing type for pressures and 
traverses that do not require the added protection of 
equalizing rings. 


FREE BULLETINS: No. 100 on Self-equalizing. No. 200 on Non-equalizing. 


E.B. BADGER & SONS CO., 75 Pitts Street, Boston 14, Mass. 
AGENTS IN PRINCIPAL CITIES 


IF IT’S BADGER-MADE, IT’S GOT SOMETHING! 


34 ah | PACKLESS CORRUGATED EXPANSION JOINTS 
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STEAM 
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Efficient Drainage 


Correct adaptation to drainage problem and proper 
installation are the only requirements for perfect 
service with Stickle Steam Traps. Abundant capacity. 
Operation perfectly simple, perfectly natural. When 
Open Float, or bucket, loses buoyancy, the trap opens 
for discharge. Regained buoyancy closes trap. Both 
actions instantaneous. Movement, up or down, small 
fraction of an inch. No friction, no sticking, no blow- 
ing of steam at end of discharge. Air and gases 
eliminated with each discharge. 


Trouble-free Operation 


Stickle Traps eliminate mechanical difficulties. There 
are no levers or hinges—no unnecessary parts to 
wear out or get out of order. Only moving part is 
Open Float. Small valve attached to bucket rod ro- 
tates with bucket as trap discharges giving con- 


tinuous regrind to valve and valve seat to maintain. 


smooth surfaces and proper fit. 


Long Service Life 


Many users say you can install a Stickle Trap and 
forget it! We are frequently told of Stickle Traps in 
constant use, and giving perfect service, for ten years 
and longer without repairs or even examination. 


Series Designs and Sizes 
To Meet All Requirements 


There is a Stickle Trap for practically any industrial 
requirement—traps for drainage of equipment operat- 
ing at low, medium and high 

pressures or with vacuum 

systems—in series design to 

meet specific operating con- 

ditions and in sizes for han- 

dling required volumes of 

condensate. 


Bulletins on Request 


No. 115—Series 100 Stickle 
Traps, for straight-in-line in- 
stallation. range, 250 
to 5,000 Ibs. per hour. Pres- 
sure range, 1 to 250 lbs. 


No. 315—Series AE Stickle 
Traps, Capacity range, 5,000 
to 40,000 Ibs. per hour. Pres- 
sure range, 10 Ibs. to 200 Ibs. 
(cogulas construction)—in 
steel bodies up to 450 Ibs. « 
No. 415—Series T Stickle 
Traps for low and medium 
pressures—including radiator 
traps, small and large utility 
traps and extra large capacity 
traps—and large capacity traps 
for vacuum service. 

No. 515—Series 50 Stickle 
Traps for handling extremely 
large volumes of condensate 
from processing pnits operat- 
ing at high pressufes, 


STEAM SPECIALTIES 
2265 VALLEY AVENUE 
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* INDIANAPOLIS, 


The Stickle Open Float 


Basic to every Stickle Trap, the 
Stickle Open Float represents an 
obvious, simple and positive 
steam trap operating principle. 
It avoids complicated mechanism 
—therefore avoids trouble. Its 
action is natural—therefore al- 
most effortless. It makes possible 
a rhythmic never-tiring perform- 
ance, giving traps full efficiency 
and complete dependability. 


OTHER STICKLE EQUIPMENT 


Stickle Regulating and 
Reducing Valves 
Ask for Bulletins Nos. 235 and 435 
Stickle Differential Drainage 
and Boiler Return System 
Ask for Bulletin No. 250 
Stickle Triplex Oil and 
Steam Separators 
Ask for Bulletin No. 200 
Stickle Open Coil Feed Water 
Heaters and Purifiers 
Ask for Bulletin No. 117 


COMPANY 
INDIANA 


will indicate the current change. For 
test purposes the overcurrent trip can 
be raised long enough to obtain a 
curve showing full current increase, 
Motor should be carefully observed for 
heating during test period. 

It is, of course, possible to take oscil. 
lograms of the generator wave shapes 
for*several load conditions but this js 
not a simple operation. 

C O von DANNENBERG 

Brooklyn, N. Y. 


More About Correcting 
Field-Pole Polarity 


Answerinc George E Lyons’ comments 
(p 847, Dec. 1944, Power) on my short 
article in October, I might add that 
space limitations prevented giving all 
details on the use of separate excita- 
tion to correct dec-generator field po- 
larity, First, an experienced operator 
does not open a field switch while the 
generator is running without load un- 
less the switch has a discharge resistor. 
He knows that such an act might pune- 
ture the machine’s insulation, or give 
him a severe shock or burn. 

The diagram intentionally showed 
the field rheostat out of circuit when 
the field coils are energized from a 
separate source to correct their polar 
ity. In our plant the separate excita 
tion source is 32-v battery bus and this 
voltage on 250-v field coils can be in- 
terrupted safely without a discharge 
resistor. The generator never had 4 
field-discharge switch and _ resistor. 
Even though one could have been used 
in place of the simple double-pol 
double-throw switch we _ installed, i 
was not considered necessary because 
of the low battery voltage. 

I am willing to admit that the way 
we use the separate source of excits 
tion is not a 100% job but, handled in- 
telligently, it does the trick. It is als 
convenient and always ready to be ap 
plied without hunting for wires, lifting 
brushes or guessing which connectio! 
gives the right polarity. 

Mr Lyons method of leaving the cit 
cuit breakers open and closing the tw 
main equalizer switches to put all serie: 
field circuits in parallel is good. How 
ever this method cannot always be used 
because the connections are so made 0! 
some machines that separate equalize! 
connections are tied in with the mai? 
breakers. Also, the operator mu 
apply this method intelligently, as wit! 
mine, or the results may be even mot 
disastrous if a mistake is made. 

Ottawa, Ont. J Bone1orno 


(Continued on page 156) 
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Valves and Fittings in 


(Cl Mth 


Desuperheater Manifold 
with 1!/,”—400Tb valves. 


@ SAFE and SURE control of vapors and 
liquids in steam generating plants serving our 
War Industries is dependent on piping mate- 
rials having an inherent “plus” of strength 
and toughness. Drop Forged Steel Valves, 
Fittings, and Flanges made by Vogt continue 
to play a vital part in the smooth, efficient 
operations of America’s leading power plants. 


Catalog F-8 is the drop forged 
steel Valve and Fittings Blue Book. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


Branch offices: New York, Philadelphia, Cleveland, Chicago, Dallas. 
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64 Union Street 


READ THE STORY of this advanced 


nut locking principle. - An-cor-lox 
lock nuts (patented) are helping 
many a wartime production, service 
and maintenance job. - Locking 
security; quick, simple installation; 
wide adaptability; An-cor-lox pro- 
vides them all. 

Write for the An-cor-lox bulletin 


—and your An-cor-lox sample. 


Demonstrate for yourself. 


TRADE MARK 


Lock Waite 


An-cor-lox Division 


LAMINATED SHIM COMPANY 


Incorporated 


Glenbrook, Conn. 


Use a Differential- 
Controlled Valve 


Ir PCJ’s pump (Reader’s Problems. p 
766. Nov, 1944) is in good condition it 
should perform satisfactorily in the 
system he has in mind. A 1720-rpm 


|5-hp pump should deliver approxi- 
' mately 125 gpm at 100-ft head. Since 


the cooler is operating satisfactorily on 
the present 15-psi supply. then at the 
present flow rate the pump would need 
to supply only the additional pressure 


_ necessary to overcome the friction and 


static head in the line to the storage 
tank. Therefore, unless the friction 
head is greater than 60 ft the cooling 
water flow should be increased. 

If the pump is now in service, a test 
could be run without removing it from 
the line by throttling the discharge 
valve until the difference between the 
inlet and outlet pressures is about 40 
psi. A barrel or tank could then be 
used to determine output. 

The pump can be connected ahead of 
the cooler with a check valve that al- 
lows cooling water to bypass the pump 
if it stops, but that prevents a short 
circuit while the pump is operating. A 
valve in the sewer discharge could be 
either electrically or hydraulically op- 
erated and set to open if the pressure 
drops below a certain value in the line. 
An electrically operated valve could be 
connected to remain closed while the 
pump is running but which would open 
when it stopped. Still another method 
of controlling the valve to the sewer 
line would be to use a differential valve. 
which would be operated from the 
pressure drop across an orifice plate 
in the line to the storage tank. The 
valve would be set to open if the flow 
fell below a certain predetermined 
value. 

Sherman, Texas 


R S Bean 


Impatient with endurance test methods 
that require five or six years, engineers a! 
research laboratories of Westinghouse Elec: 
tric & Mfg Co have devised test machines 
to check new high-temperature alloys in 
steam turbines, jet-propulsion units and 
other high-temperature machines. At room 
temperature, story of endurance of a metal 
is usually told in ten million cycles of stress. 
But at elevated temperatures, waning e0- 
durance curve continues downward for 
several hundred million cycles. By ordi- 
nary means, it takes years to stress an alloy 


_ sample held at, for example, 1500 F a quar 


ter of a billion times. The special machines 
can do this testing job in a month. 


Electronic photolight, or high-speed 
unit, gives a flash less than 4/1,000,000 0! 
a second in duration, compared with orditr 
ary bulb’s several thousandths of a second. 
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-In_Allis-Chalmers’ Great New. V-Belt Line! 


hen Allis-Chaimers tecommerids a certain belt for a certain job, you 
can be sure it’s the rigbt belt. Because; 1) the Texrope as complete; 
2) -Allis-Chalmets the multiple. V-belt drive, offers engineering 
‘advice based on unparalleled experience. Both;sound reasons for 


HEAT-RESISTING 
SUPER-7, made of 
Buna-S synthetic rub- 
ber, has ability to 
withstand heat built 
right into it. Stand- 
ard Super-7 belt, it 
can successfully op- 
erate in ambient tem- 
peratures up to 180 
degrees F. 


OIL-RESISTING 
SUPER-7 specializes 
in operating under 
fairly bad oil condi- 
tions. Neoprene, a 
synthetic impervious 
to oil, grease, other 
grimy liquids, is the 
cover for the regular 
Buna-S Texrope V- 
belt core. 


3 


OIL-PROOF SUPER-7 
is made of solid 
Neoprene, which is 
unaffected by most 
rubber-attacking liq- 
uids. It is recom- 
mended for drive 
installations where 
V-belts are virtually 
swimming in oil or 
grease. 


4 


STATIC-RESISTING 
SUPER-7 conducts 
static charge to ma- 
chine to ground it. 
Static conducting ele- 
ment is contained 
throughout belt cover 
— can't wear off. 
This belt is used 
where explosion dan- 
ger is present. 


P Tune in the Boston Symphony, Blue Network, every Sat. Eve. 


5 


SUPER-7-STEEL em- 
ploys endless cables 
of steel to reduce 
belt- stretch, provide 
greater horsepower. 
It is used where V- 
belt drive centers are 
hard to adjust, loads 
to be driven are ex- 
tra heavy, space is 
limited. 


A 1731 


pays to make 


ALLIS- -CHALMERS 


your. fea 
DRIVE 
HEADQUARTERS 


id. Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B. F Goodrich—and are sold exclusively by A-C. 
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New Equipment 
(Continued from page 126) 


to step up power-supply voltage to six 
rectifier tubes, and such accessory items as 
a contactor, tap-changing switch and fila. 
ment transformers. Other compartment con- 
tains high-frequency components—a single 
water-cooled oscillator tube and a bank of 
water-cooled capacitors. Meters and con. 
trols are conveniently mounted on fron} of 
two compartments, which are securely 
bolted together. General Electric Co, 
Schenectady, N. Y. 


For all pressures ro ym | Dual Fuel Engine 
and temperatures, — | Wortuineton untr is capable of instantan- 


eous conversion from oil to gas fuel without 
change in load or speed. Conversion from 
one*{fuel to the other, or adjustment of a 
combination of both, is by one revolution 
of a single control wheel. Regardless of 
fuel, engine operates on the diesel cycle. 
thus realizing fuel economies heretofore um 
obtainable in gas-engine operation. Uni 
does not require a high-pressure fuel-gas 
supply to engine; gas pressure is two in. of 
water. When operating a gas engine, pilot- 
oil ignition is utilized, eliminating electri 
ignition. Pilot fuel can be held to amounts 
as low as 5% of total full load Btu re 
quirements of engine. Fuel consumption @& 
a gas engine is said to be appreciably les: 
than that of a similar engine operating on 
conventional spark ignition otto cycle. This 
system applies to entire range of Worthing: 
ton diesel sizes. Worthington Pump ané 
Machinery Corp, Harrison, N. J. 


Burn Treatment 


HypROSULPHOSOL OINTMENT and_ solutio! 
for burns are claimed to result from $1 


| P Pp R * years of extensive clinical tests. Ointmen 
& ; has powerful healing values through il 


INCORPORATED chemical barrier to oxygen. Hydrosulphoso 
of Cold Drawn Seamless Steed Tubing not only thwarts penetration by oxygel 
into scarred tissues, but by suffusing th 
CIY,N.4.-@ worns: READING, PA.” damaged tissues breaks down oxidized cell* 


and helps stimulate natural restoration 0 
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USING YOUR HEAD..on problems 


of cooling oil, water and other fluids 


STANDARD COOLERS 


Wherever oil, water or other fluids are circulated for heat removal, there’s 
a Ross way of assuring highest cooling efficiency for your own conditions. 
First, have a Ross engineer analyze your individual problems. Second, 
avail yourself of a standard Ross cooler (each consists of standard parts, 
{iets specially assembled to meet your own requirements). 


For helpful information on large capacity units, write for Bulletin 5322. 
For small capacities, write for Bulletin 4922. 


ROSS HEATER & MFG. COMPANY, INC. 
Division of AmertcaN RapiaToR & Standard Saritany corporation 
1415 WEST AVENUE BUFFALO 13, N. Y. 
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Because its two bronze 
seats are ground to a true ball 
joint, the Dart Union makes a drop-tight 
connection without heavy wrenching. It 
uncouples as easily ... can be used over 
and over again wherever needed. Made 
of high-test air-refined malleable iron, it 
is practically unbreakable. Ask your 
supplier to send Dart . . . the real 
economy union. 


DART UNIONS LIVE LONGER 
E. M. DART MANUFACTURING CO., PROVIDENCE, R. I. 


160 (209%) 


l 


injured tissues. Introductory materiz! op 
this new sulfhydryl solution lists its major 
heading features as: quick relief from pain, 
infection control, acceleration of healing, 
nontoxic safety and stimulation of ney 
tissues or repair of burned ones to check 
disability danger. Davis Emergency Equip. 
ment Co, Newark, N. J. 


Dual-Purpose Terminator 


J TERMINATOR, serving either as a termina. 
tor and sealing fitting or as a pulling or 
splicing chamber, is made in sizes for |. 
to 4-in. conduit. It permits sealing and 
terminating conduits and cables outside of 
chambers without disturbing electrical jp. 
stallations. When installed with cabinets, 
conduit work is terminated at proper height 
below box. Device is dismantled and as. 
sembled on conduit end, then tied into box 
with a chase nipple, which is furnished 
with fitting. Oversized sleeve is of suff. 
cient dimensions to provide ample room 
for pulling-in, belling, splicing and other 
processes. O Z Electrical Mfg Co, 2f2 
Bond St, Brooklyn, N. Y. 


Piping Template 


NEW MACHINE-CUT celluloid template, 12x5 
in., permits rapid and accurate drawing o! 
piping layouts. It covers welding fittings 
and 150- and 300-psi ells, tees, flanges and 
valves for 3- 4- 6- 8- 10- and 12-in. pipe 
sizes. Corner illustrated shows template 
openings for one pipe size. Templates for 
isometric sketching are also available. 
W H Nichols, 1055 W Granville, Chicago 
40. Ill. 


Remote Controls 


Four BASIC TYPEs of new electric position 
ing controls are: (1) Continuously variable 
control is a nonsynchronous follow-up cot 
trol provided with a repeat back indicator 
for positioning shaft of a reversible motor 
to any point of any revolution. (2) Multi- 
turn selector is a motor-driven device 
whereby its connected load may be placed 
in any one of several adjustable positions 
over one or a number of revolutions. (3) 
Dual control incorporates features of both 
continuously variable control and multi-!um 
selector. By this combination, operator may 
position load to any one of the preset pos 
tions or, by turning knob, to any point over 
full range. (4) Integrating selector pro 
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power plants need 


CONDENSER 
TUBE PLATES 


Revere Condenser Tubes are preferred be- 
cause of their long, satisfactory service, and 


so are Revere Plates, for the same reason. 
The two make a perfect combination, both 
being made with the same high skill, to the 
same standards. 

Our long experience makes it possible to 
deliver to you plates that are dense, free 
from blow holes and surface imperfections, 
characterized by flatness, accuracy of gauge, 
machinability and resistance to corrosion. 

Revere Condenser Tube Plates are avail- 
able in squares, rectangles, circles, half- 
circles, segments, patterns, up to 120 
inches. Finished weight, up to approximate- 
ly 11,000 pounds. Metals include Admi- 
ralty Metal, Muntz Metal, Naval Brass and 
Cupro-Nickel, where authorized. Revere — 
Condenser Tubes are available in these, and 
also in Revalon (aluminum brass). Other 
Revere products for power plants include 
copper tube and pipe, Red-brass pipe, cop- 
per bus bar, Herculoy (silicon-copper al- 
loy) in plate, sheet, strip, rod, forgings. 
For advice in the selection of the proper 
non-ferrous alloys for your purposes, write 
the Revere Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N.Y. 


ti. 1 Pouring a 12,000- 

4 pound cake of Revere 
Cupro-Nickel for a 
Navy Condenser Tube 
Plate. 
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Frahm Frequency Meter with one row of 101 reeds. 
A recent development for a government agency. 


NEW Applications 


The resonant reed principle as applied to the measurement of speed, 
frequency and rates of vibration, first introduced in this country by 
Mr. James G. Biddle in 1910, has been widely adopted for a variety 
of services. During recent years, we have been called upon to de- 
velop units for special applications far removed from the original 
simple measurements of speed and frequency. Some of these special 
purpose instruments are shown here; some have already been 
standardized for regular production. 

We invite correspondence regarding problems that may be 
solved through measurements of frequency and rates of vibration. 
Our accumulated experience in the development and use of Frahm 
Resonant Reed Instruments should prove of value in suggesting an 
application for your particular requirements. 


Write for Bulletin 1755-P, 


1603 S00 
REVOLUTIONS 


Frahm Electric Tachometer. 4 groups of 
reeds in the same range to aid in synchroni- 
zation of the speeds of 4 engines. 


Frahm Portable Frequency Meter for “series” 
operation in testing a special telegraph 
circuit. 


FRESH WATER 
TEMPERATURE 


Jame MOOSE CO. 


Frabm Frequency Meter used in connection 
with appa determining temperature 
of salt and fresh water. 


Frahm Frequency Meter for use in a special 
electronic circuit. Used in a device for 
geodetic surveying. 


JAMES G. BIDDLE CO. 
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1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 


vides automatic setting of load to a large 
number of positions by a small number of 
pushbuttons. 

These small devices are lightweight and 
depend entirely on electro-mechanical prin. 
ciples. They are built for any current char- 
acteristics. At present entire output is for 
Navy. Remote Control Div, American Type 
Founders, Inc, 11 W 42nd St, New York 
¥. 


Controllable Capacity Pumps 


Avoricu-Grorr 3-in. stroke 20-hp unit 
has recently been added to line. Intro. 
duced four years ago, line now consists 
of 20, 40, 60 and 100-hp units, which cover 
a wide range of capacities at various pres- 
sures up to 15,000 psi. Pumps are for boiler 
feeding, desuperheater feeding, pipeline, 
process charging and proportioning. Oper- 
ated at constant speed from no-load to full- 
rated capacity power consumption is prac- 
tically proportioral to discharge. Aldrich 
Pump Co, Allentown, Pa. 


Material Pumps 


VERSATAL MATERIAL PUMP dispenses and 
applies paints, lacquers, mastic, sealers, in- 
sulating materials, etc. 

Features of Versatal include: (1) Air 
regulator provides a convenient, accurate 
method of controlling air pressures intro- 
duced to pump mechanism. This permits 
ready adjustment of working pressures in 
accordance with job requirements. (2) Visi- 
ble air pressure gage tells operator at a 
glance amount of air pressure introduced 
to pump. (3) Air motor oiler is equipped 
with transparent oil reservoir. Automa- 
tically feeds oil through air line to air 
motor of pump. (4) Air-motor powered 
pump has sturdily built, fully inclosed, 
sealed and tamperproof air motor above 
level of material being pumped. Develops 
working pressures 4} to 5} times that of air 
pressure. Eliminates necessity of maintain- 
ing air head in material container. (5) 
Automatic agitation provides for continuous 
circulation of material being dispensed 
without moving parts. (6) Dual air and 
material outlets provide for easy attach- 
ment of hose or pipelines. (7) Pump and 
material lines may be cleaned easily by 
placing intake pipe in a container of sol- 
vent and operating. 

Versatal pumps are in several types and 
sizes. Model 7804-C, stationary be 
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HIGHLY EFFICIENT 
SYSTEM IS THE 
‘S-A ANSWER 


e From trucks to storage silo to 
scale to stoker hoppers—those are the 
steps required to handle coal at this 
power plant. Formerly served by open 
ype, space wasting equipment, three 
REDLERS now accomplish all opera- 
tions with greatly increased efficiency. 


As shown in illustrations, one REDLER 
Elevator and two Conveyors handle coal 
from trucks to boilers. Benefits made 
possible by this engineered system are 
automatic weighing of measured 
amounts of coal from silo. . . automatic 
feeding of four different stoker hoppers 
... complete absence of dust since coal 
is enclosed in sealed casing at every 
handling stage... extreme compactness 
and elimination of open bunkers and 
bulky larry. 


Let S-A engineers help you achieve com- 
parable advantages at your plant. Write 
us today. 


TEPHEN 


RIDGEWAY AVENUE, AURORA, ILLINOIS 


«Above: View at junction of REDLER Conveyors at first stoker hopper. 


‘Below : Diagram indicates simplicity and compactness of closed REDLER system. 
Key unit is the long, horizontal conveyor running full length of boiler room directly 
over stoker hoppers, feeding any one or all of them by gates. S-A TELLEVEL 
regulates coal flow and automatically operates conveyor system. 


TELLEVELS REDLER 


e 


TELLEVELS 


#365 


MFG. CO. 


LOS ANGELES, CALIF. x BELLEVILLE, ONT. 
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If you are planning immediate 
boiler installation or replace- 
ment, the efficiency and economy 
of a Cyclotherm Steam Generator 
will interest you. While the range 
of available units obviously can- 
not be on a peace time basis, 
Cyclotherm engineers will gladly 
cooperate in meeting your needs 
in power, processing or heating 
with available units. 


Cyclotherm meets the dollar 
efficiency test through a wide 
power range (10 to 300 horse- 
power) with both oil and gas 


done per dollar spent—measures 
: _ the value of steam generation 


fired units. Its exclusive princi- 
ples of combustion and design 
have proved Cyclotherm’s dollar 
saving and dollar making ca- 
pacity under most rigorous oper- 
ating conditions. 

Cyclotherms are fully auto- 
matic, sturdily built and com- 
pletely self contained. They give 
years of trouble free service with 
a minimum of attention. 

Detailed additional informa- 
tion will be supplied promptly 
upon request. Our engineers are 
available for consultation. 


30 Horsepower 
Cyclotherm Steam Generator 


OSWEGO 
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AMES TRON WORKS 
NEW YORK 


BOX 702 


pump, handles fluid materials. There are 
also portable pump models which coin 
complete with an attached 12-gal mater a] 
container. Alemite Div, Stewart-W ari er 
Corp, 1826 Diversey Parkway, Chicago »6, 
Illinois. 


Acidproof Apron 


HEAVY-DUTY APRON is made of a treated 
fabric combined with a new plastic by a 
special calendering process which impreg 
nates the fabric so that product is acid- 
proof. Apron is in one size only, 35x47 in., 
and weighs 1} lb complete with sturdy 
g-in.-wide tape, criss-cross shoulder design, 
attached securely with reinforced grommets 
at top and side and with edges hemmed 
throughout, It can be easily washed or 
cleaned without harm to its acidproof quali- 


ties. B F Goodrich Co, Akron, Ohio 


Gear Cabinet Lathe 


COMBINING ALL FEATURES of standard 
Logan quick-change gear lathe in a compact 
cabinet, new ruggedly built Logan No. 825 
lathe is adaptable to tool-room work, for 
maintenance, training or production. Power 
plant and underneath drive are inclosed in 
left compartment of 4-drawer stipple-finish 
gray steel cabinet. Multiple V-belt drive 
transmits power from cone pulley to 
spindle. Adjustments of both flat and 
V-belt tensions are easily accessible to op- 
erator. Unique 3-point base assures a 
steady installation on any floor. Logan 
Engrg Co, 4901 W Lawrence Ave, Chicago 
30, Il. 


Overload Release Coupling 


BASED ON A NEW PRINCIPLE, overload release 
clutches and couplings are claimed to give 
instant, positive and complete release when 
loaded beyond torques they are adjusted to 
transmit. Major parts of overload mechan- 
ism are a hub mounted on shaft, sliding 
jaw ring splined to hub, revolving jaw ring 
free to turn on hub when jaws are not 
meshed, special dished actuating spring, 
which applies pressure to jaWs, and adjust- 
ing nut threaded on hub. Kept in driving 
contact until actuating spring starts to de- 
flect in presence of an overload, jaws are 
drawn apart by special characteristics of 
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DEXTER HELPS SOLVE 
UPKEEP PROBLEM 


It’s tough keeping down maintenance costs these 
days—and every unnecessary job eliminated 
means a better record for my department. The 
Dexter Valve Reseating Machine has eliminated 
the expense of a crew that formerly had to spend 
hours repairing or replacing leaky valves in the 
plant. Now — one man reseats the valve, skillfully, 
effectively, right on the line, in a few minutes. 


And, of course, many more production hours are 


... Says the Maintenance Director 


It makes a crew job a one-man job! 


saved by eliminating long shutdowns while valves 
are replaced. No more morale-breaking layoffs 
either. 

Our engineers are Dexter boosters, naturally, 
Dexters stop those big valve-leak losses in air, steam 
and water — and the-reseated valves actually per- 
form better than new ones. 


* * * 


A large part of our production facilities 
is devoted to war work. Orders for 


Dexter Machines and Cutters, from firms 


for Globe, 


THE LE. 
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DEXTER 
VALVE 
RESEATING 


who want this economy and efficiency, 
have far exceeded our non-military manu- 
facturing facilities. Please be patient — 
we will deliver just as quickly as possible. 


Write Today... 


for information on the Dexter Reseating 


CUTTERS Outfit to keep your valves in shape. 
MACHINES AND Give make, type, size and material — 
Gate and Pump Valves whether steam, air or water. No obliga- 


tion. 


[MACHINE ‘COMPANY. 
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WHY Should I 
Specify This FARRIS 
4 Safety Valve ? 


PLANT 


That’s a 
good question 
| Mr. Engineer ! 


ENGINEER 


Here’s the answer— 


This FARRIS Safety Valve +2350 gives you the 
advantages of economical first-cost and very low 
(if any) maintenance expense. It meets ASME 
specifications. Proven by thousands of installa- 
tions to be trouble-free, dependable, accurate. 
Now that’s a hard-hitting combination worth 


specifying! 


This is how FARRIS does it— 


Farris Safety Valve No. 2350. 
Meets ASME code. Flanged or 
screwed outlets. Semi-steel 
(40,000 tensile) for pressures to 
250 \bs., 450° F. Cast steel for 
pressures to 600 Ibs., 750° F. 
Sizes 2° to 6” x 8". Or in 
bronze, to 2”. 


The unique design of this FARRIS Valve disc develops 
a very high coefficient of lift, as established by the 
National Boiler Laboratories, Ohio State University. 
The disc entraps the high velocity secured by the full 
inlet port design, converting the kinetic energy into 
additional lift for high capacity discharge. 


The FARRIS spring—long, exposed, accurately cali- 
brated—controls and regulates the high lift action. It 
delivers accurate blow-down relief at the exact pres- 
sure set for its protection of your equipment. 


FARRIS “Precision Alignment” of spring, stem, disc 
guides, and seat, is accomplished by precision ma- 
chining — another feature of every finished surface in a 
FARRIS valve. Through close-tolerance alignment, and 
sensitive adjustment of the single blow-down ring, 
precision reseating of the disc on the seat is secured 
the instant over-pressure is relieved to normal. Thus, 
non-shock economical blow-down results. You're safe 
... and ahead in all ways—Always!—when you specify 
this FARRIS Safety Valve, Mr. Engineer. 


FARRIS ENGINEERING COMPANY 
366 Commercial Avenue, Palisades Park, N. J. 


SAFETY ond 
RELIEF VALVES 
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spring after action of mechanism has been 
started. Once started, this action completes 
itself even though torque applied to cliich 
does not increase. 

Re-engagement of mechanism merely re- 
quires lining up jaws and exerting pres-ure 
on sliding jaw ring to force jaws toget ier, 
Spring completes the action, closing jaws 
after it has been partially depressed. ////- 
liard Corp, Elmira, N. Y. 


Boring Bar 


CLARK LEVER-LOCK BORING BAR has separate 
tool bits for small diameter holes. }?re- 
sented as a companion tool to Clark ad- 
justable tool holder, these new boring bars 
come in sets of four—ys x 5 in., } x 6 in. 
’ x 7 in. and $ x 8 in. For use without 
bushings or adaptors, they require no spe- 
cial clamps or holders. Parallel-type ad- 
justable tool holders hold them securely, 
Evenly distributed pressure of lever-lock 
clamp prevents breakage which frequently 


occurs when pressure is applied only at 
one point by a setscrew. Lever-lock feature 
securely grips tool bit in such a way that 
boring or threading to hole bottom is pos- 
sible without interference from setscrews or 
bolts. 

One precision-ground high-speed thread- 
ing bit and one boring bit are provided 
with each boring bar. Lever-lock holds 
tool bit at a right angle on one end and 
at a 15-deg. angle on opposite end, Replace- 
ment cutters are made from round carbon 
or high-speed steel drill rod. Thus use of 
expensive solid-forged bars is completely 
eliminated. Robert H. Clark Co, 9330 Santa 
Monica Blvd, Beverly Hills, Cali}. 


Cable Terminator 


HorizONTAL CABLE TERMINATOR with single 
or multiple cables up to 750 v, for lead. 
rubber or braided covered cable, can be 
furnished in malleable iron (cadmium 
plated), bronze or aluminum, for conduits 
1 to 6 in. Pressure bushing on head com 
presses split rubber rings placed around 
cables between two canvas Bakelite disks 
Fitting is thus sealed, preventing the com 
pound from leaking out in any position. In 
addition to regular installations, this device 
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Yes, you save all three — time, money, trouble — with Allis- 
Chalmers’ new ‘“Magic-Grip”... fastest mounting and 


demounting sheave on the market. Three easy steps do it! 


Remove three capscrews from Insert two capscrews in tapped Remove sheave from shaft. 

bushing collar. A handy wrench holes. As screws are turned, they Requires no mallet, no prying, no 

— supplied with each sheave — is become levers . . . automatically bulging muscles. You just slide 
the only tool needed to remove Allis- breaking tight grip of tapered split bush- the sheave off ...smoothly, quickly. It 
Chalmers’ new ““Magic-Grip” frommotor ing on sheave and shaft. Entire unit is costs nothing extra! Send for B6310. 
or machine shaft quickly and easily. then ready for removal, Allis-Chalmers, Milwaukee 1, Wis. 


A 1760 


Allis-Chalmers Texrope 
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| that progressive plant executives and engineers will 
welcome detailed information pointing up the reasons for industry's grow- 
ing preference for Buell’s advanced design in high-efficiency dust collecting 
systems, Buell will inaugurate a series of six explanatory advertisements 
descriptive of the engineering factors largely responsible for Buell’s con- 
stantly increasing installations. 
Look for these enlightening dust recovery messages in leading industrial 
and engineering publications. They will technically detail the advantages 
of the six outstanding Buell features briefed below. 


1. The “Shave-Off”... The patented van Tongeren principle, rf 9H 
exclusive with Buell. Utilizes the “double eddy” current, ams 
“a 


establishing a highly efficient collection force. 


2. Large Diameters... Permit use of extra thick metal. Afford 
large dust outlets, prevent clogging. Reduce abrasion. 


3. Extra-Sturdy Construction... Rolled and welded, one piece 
construction; hoppers braced with 3" channels to withstand 
vibration. 


4. Correct Hopper Design... Plays a most important, often 
disregarded, part in dust collection efficiency. Dust disposal 
facility must be anticipated in the initial overall design. 


. 


5. Split-Duct Manifolding...A prime factor in efficient dis- 
tribution of the dust load, Buell’s manifolding method has 
flexibility, discharging gases from any side or end. 


6. Inner Welds Ground Smooth . . . Proper finishing 
of inner welds effects operating efliciency, reduces 
erosion, ensures longer lite. 


The interesting Buell book “The van Tongeren 

System of Industrial Dust Recovery” —has been espe- 

cially prepared for operating executives and engineers. 
BUELL ENGINEERING COMPANY, INC. 


10 Cedar Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 
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may be used on conduits that pass through 
chambers or rooms in cold storage vaults, 
air chambers or rooms having non-hazard- 
ous gases or fumes. O Z Electrical Mig 
Co, 262 Bond St, Brooklyn, N. Y. 


Selenium Rectifiers 


Center Contact, a patented plate con- 
struction in metal-plate rectifiers, allows 
complete coating protection against de- 
structive atmospheres. This construction 
permits a new method of applying protec. 
tive coatings to  metal-plate rectifiers, 
Where standard petal contact is sprayed 
with a protective coating, Center Coniact is 
especially adapted to application of a 
heavier and better coating to protect recti- 
fier from fungus-bearing, salt-spray-laden 
or corrosive atmospheres. Center Contact 


is in same size range and capacities as 
standard pefal contact. It retains features 
of high-voltage per plate, ability to with- 
stand heavy temporary overloads and, ac- 
cording to maker, operates at high eff- 
ciency over a wide capacity range with no 
maintenance expense. Federal Telephone 
& Radio Corp, 32 Central Ave, Newark 1, 
New Jersey. 


RUBBER HOSE 
CONNECTING TO 
SAMPLING POINT 


Oxygen Indicator 


PorTABLE GAS ANALYZER employs funda- 
mental Fyrite principle of chemical absorp- 
tion. Its accuracy is not altered by vibra- 
tion or shock. Sample of gas or atmosphere 
to be tested is pumped into oxygen indica- 
tor with aspirator bulb. Release of finger 
pressure on connector at rubber tubing end 
automatically locks sample in calibrated 
measuring chamber. Fyrite is then turned 
bottom-side up and back again, which 
causes absorbing fluid to mix with sample. 
Oxygen absorption creates a suction, w hich 
draws absorbing fluid up into the grad: 
uated tube in an amount equal to O, ab 
sorbed. Thus level of fluid column shows 
O, percentage, which is read directly 00 
graduated scale. Standard range is 0 (0 
20%. Bacharach Industrial Instrument Co. 
7000 Bennett St, Pittsburgh,’ Pa. 
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4 Baers $98 ene Each 
ia Locneane “A” 

Adding pro treatin chemical, PROPORTIONS 
4 the LIME AND 5004 uines 

2 HoT PROCESS 6 
the correct proportion, in the righ? . SOFTENE > 
#3 

location, atthe right time. * G 

TREATMENT 
4 BOILERS — 
PUMPS 


TER CONOITIGN ING 
FOR SOLER 


at COMPANY 


~ 


RELIEF VALVE 


PHOSPHATE 
SOLUTION 


STRAINER CHEMICAL PuMPS's- 


Your 
BOILER WATER 
CONDITIONING 


The success of your chemical treatment 
depends on strict adherence to an oper- 


ating program. In many cases insufficient importance is Re 


given to the method and regularity with which the ey 

AUTOMATIC 
WATER treatment is injected. By using the tried and proven eke 
WEL WORK system, you eliminate guesswork, assure 


accurate treatment, safeguard your boiler investment, 
improve heat transmission, save fuel and reduce costly 


shutdowns for repairs and cleaning. 


Ask for Bulletin 1713 


WRITE TO “%PROPORTIONEERS, INC.%/, 16 CODDING ST., PROVIDENCE 1, RHODE ISLAND 
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Catalog A-145, just off the press, 
covers an entire range of Centrif- 
ugal Pumps especially engineered 
for industrial, municipal and other 
water supply systems. Cross-section 
illustrations, performance curves 
and structural details show at a 
glance why users of Economy 
Pumps save in cost, power, labor. 
Selection tables simplify the choice 
of exact types and sizes to handle 
specific requirements. A copy of the 
Catalog is yours for the «te on 
your letterhead. So are the services 
of our engineering staff—for spe- 
cial problems—without obligation. 


SINGLE STAGE 
DOUBLE SUCTION 
CENTRIFUGAL 


@ NEW FEATURES OF 
DESIGN 


® NEW PERFORMANCE 
ACHIEVEMENTS 


® NEW SIZES AND 
CAPACITIES 
NEW APPLICATIONS 


ECONOMY PUMPS, INC. 


HAMILTON, OHIO 


U.S.A. 


170 (211b) 


Power-Plant Cleaning 
(Continued from page 74) 


with thorough flushing with clean water 
and a final security rinse with a m /dly 
alkaline solution, such as a weak solv. 
tion of soda. 

This general procedure for solid acid 
cleaners may usually be followed on 
the water or steam side of virtually all 
kinds of heat exchangers, including 
feedwater heaters, evaporators, hot. 
water heaters, oil coolers and heaters, 
etc. It applies equally to the water jack. 
ets or the complete cooling circuit of air 
compressors, diesels and gas engines. 
Since deposits usually consist largely of 
carbonates, provide for venting the gas 
generated when the acid attacks the 
scale. 

Steam and water meters require more 
or less special cleaning. Dismantle me. 
ter and immerse housings and _ other 
parts in a small tank of cleaning solu- 
tion at room temperature. Fifteen min- 
utes after gas evolution ceases, rinse 
parts in clean water and give a security 
rinse in weak alkaline solution before 
final rinsing and reassembly. If oil or 
grease is present, pre-treatment with 
an alkaline cleaner may be desirable. 

Size and other mechanical considera- 
tions make acid cleaning of boiler: 
another special case. Liquid acid clean- 
ers are preferred for the large areas to 
be treated as solid cleaners take an un- 
duly long time. 

Before cleaning, shut unit down and 
allow to cool. Provide adequate venting 
at top of system to allow gas generated 
by cleaning action to escape. Estimate 
amount of cleaner by multiplying area 
by estimated average scale thicknes 
(both in inches), then allow 114 oz per 
cu in. of scale. However, always have 
enough cleaner in solution to provide 
a concentration of at least 8%. Where 
estimate shows a smaller amount than 
the 8% factor applied to boiler’s water 
capacity, use the larger figure. For 
convenience, figure 114 pints of liquid 
acid cleaner per sq ft of boiler surface 
area per 0.1 in. of scale thickness. 

Wherever possible, circulate the soli: 
tion through the system for continu 
replacement of active solution over 4 
areas, particularly for pockets or I 
stricted passages. Use a pump or col 
pressed air. The latter gives more sati* 

factory results, possibly because it pr 
vides more turbulent flow and a vibré 
tory movement that improves the actio!: 
From 5- to 10-psi air pressure is usual’ 


tank and head of solution in it. 
desirable but not essential that inj 


OWE; 
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Metal Temperature Control is Available for 


PREHEATERS 


¢ f Deposit formation on the preheater heat-exchange — able for either manual or fully automatic operation. 
“ Burface is a condition which generally accompanies Essentially the system consists of an arrangement 
pperation to secure maximum heat recovery under low of thermocouples and dampers, designed to maintain 
.. feeds. To forestall this formation of deposits, the Air metal and primary air temperatures, through bypass- 
e: (pteheater Corporation has developed a Metal Tem- __ ing part of the cold, incoming combustion air around 
ve perature Control system which keeps metal deposit- the preheater. A folder giving a complete description 
de Mree under widely fluctuating loads and varying fuels. | and engineering information will be sent you upon 
@ To insure proper combustion of powdered fuels, request. 
Mimary air must be supplied at a temperature suffi- 
ient to dehydrate the fuel. To prevent deposit forma- ENGINEERING SERVICE — The engineering staff 
iO, metal temperature of the heat exchange surface of the Air Preheater Corporation is prepared to assist 
ice Puust be kept above the dew-point. The Ljungstrom sys- —_ you in applying standard or special types of Ljungstrom 
‘m of metal temperature control maintains necessary  Preheaters to your fuel conservation needs, or to help 
lu Hmperatures at these two critical points. It is readily | you and your engineers make better use of low-grade, 
. talled on any Ljungstrom Preheater, and is avail- | more abundant fuels. 


THE 


AIR PREHEATER 


CORPORATION | 
ecutive Offices: 60 East 42nd Street, New York 17,N.Y. + Plant: Wellsville, New York 
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DAVIS AUTOMATIC RELIEF VALVES — 


172 


Lett — No. 110 
Exhaust 


Relief 


Valve for con- 


Lett — No. 80 “Noise- 
less” semi-balanced 
Back Pressure Valve 
for exhaust lines. 


Right — No. 265 Tur- 
bine Bleeder and 
High Pressure Relief 


Valve. 


No power plant valve 


In 69 years of specialization on 
power plant automatic valve spe- 
cialties, Davis has brought the 
atmospheric exhaust relief valve to 
a high point of perfection, with a 
combination of engineering features 
not found elsewhere. 


Let's look inside the No. 110: The 
bronze-to-bronze-contact valve is 
water-sealed through inlet and over- 
flow pipe connections in the body. 
Valve action is cushioned by a 
closed-top internal dash pot eliminat- 
ing sticking of valve due to foreign 
matter. Flapper valve permits quick 
opening, slow closing movement. 
There is full pipe area through the 
port and all body passages. The 
vaive holds tight under high vac- 


uum, and relieves to atmosphere at 
a fraction of a pound pressure when 
vacuum is lost. 


Hand lifts, top or bottom, or hy- 
draulic cylinders permit testing the 
action and holding valve open 
when desired. 


Angle designs available as well as 
horizontal and vertical, also valves 
that will function as a relief valve 
part of the time and back pressure 
valve ai other times, or with hold- 
open attachment so that valve must 
be closed manually once it has 
relieved. 


Let us help you on automatic valve 
problems for steam ... air... gas 
water... and oil. 


Ask for ENGINEERING BULLETIN NO. 101A 


DAVIS REGULATOR COMPANY 


2540 S. Washtenaw Ave., 


(21 1c) 


Chicago, Ill. 


tion of compressed air continue through. 
out treatment. If compressor Capacity 
is small, allow pressure to build up jy 
the receiver and give occasional shor 
blows. 

Start by feeding solution gra:ually 
to avoid overflows from “belching” o{ 
gas liberated. Cleaning may be cop. 
sidered complete about six hours after 
gas ceases to evolve if gas evolution j, 
vigorous, as with scale composed chiefly 
of carbonate. Depending on nature and 
amount of scale, circulate solution 24 
to 48 hr, and where. gas evolution j, 
slow continue for full 48 hr. On marine 
boilers, 72 hr is recommended. 

Heavy scale, particularly if hard. 
baked or semi-vitrified, may requir 
two or more treatments separated }y 
short operating periods. On _ newly 
formed scale, a single treatment usu. 
ally proves adequate. 

Alter treatment, add water until jt 
overflows at top vent, thus displacing 
all gas. Drain solution completely 
sewer, keeping it off concrete floors ij 
possible. Flush system thoroughly with 
water to remove mud and sludge from 
displaced and incompletely dissolved 
scale, which accumulates in system bot- 
tom. Finally, add soda ash or trisodium 
phosphate to the refill water, in propor- 
tion of one ounce to one cu ft (7.5 gal). 

Above procedure applies to boiler 
scales from all sources except relatively 
rare cases where calcium sulphate is the 
major ingredient. If this “gypsum’ 
scale is allowed to form and predomin- 
ate in the deposit, mechanical cleanin: 
is the only practical solution. If othe: 
scales predominate, the acid cleaner- 
dissolving action often loosens the cul: 
cium-sulphate scale as well, and it ma 
be removed. 


Alkaline Cleaners 


For the other great class of power 
plant “dirts”—oily or greasy deposits 
alkaline cleaners have long been use! 
and their modern forms still handle : 
wide variety of jobs. In equipment suc 
as oil coolers, lubricating-oil strainer 
and filters, deposits consist mainly 0 
emulsified oil, wax and sludge. To te 
move them, an alkaline cleaner shoul 
have an adequaie pH but should not be 
as hard or unpleasant to handle as ! 
caustic. Suitable combination of alk. 
line salts gives these cleaners bette! 
rinsing properties than caustics. 

Even modern alkaline cleaners shoul 
be handled to avoid splashes and spl! 
ters, particularly in the eyes. With alk 
line solutions wear rubber aprom 
gloves and goggles. Do not throw the 
material into hot water but stir it in col! 
water and heat. 

For most equipment, circulation af 
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You will find that he gives them hearty approval. 
Piping welders generally have a high appreciation of 
the exceptional dimensional accuracy and uniformity 
of Midwest Welding Fittings . . . their job is easier 
and they can turn out better work faster. 


Midwest Welding Fittings have extraordinary dimen- 
sional accuracy because particular precautions are 
taken in their manufacture. Midwest Welding Elbows, 
for example, are made slightly oversized, then re- 
heated to forging temperature and given a final ac- 


PIPING & SUPPLY COMPANY, 


curate sizing in compression. This provides accurate 
dimensions, true circular sectian, and uniform wall 
thickness. Comparative corrosion tests as well as ten- 
sile and ductility tests have proved the beneficial 
effect of forging the metal in compression. 


Welders also appreciate the wide variety of Midwest 
Welding Fittings . . . including “Long Tangent” elbows 
and reducing elbows. There is a fitting for practically 
every condition he encounters. Ask the local distribu- 
tor or our nearest office for Bulletin WF-41, 


In Cc. 


Seics Offices: New York 7—30 Church St. © Chicago 3—645 Marquette Bidg. » Les Angeles 33—520 Anderson Si. » Heuston 2— 
Bldg, Tela 3-553 Maye Bidg. © Astenta 3—Red Rock Bldg. South Bovton 27—-426 First Dtsutbutors In Many Cites 


Main Office: 1450 South Second St., St. Louis 4, Mo. 
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STEAM 
POWER PLANT 


The new, self-contained, 
oil-fired Preferred Unit 
Steam Generator. 


keyed to economy-with-efficiency, this Pre- 
ferred Unit Steam Generator will bring you all these com- 
bined benefits: 


1. Completeness. Burner, boiler, induced-draft fan, controls, piping, 
wiring, all coordinated into one portable unit. 

2. Compactness. Requires but half the space occupied by pre-war 
plants of corresponding capacity. 

3. Easy installation. No special foundation needed. Ready ‘for 
operation after a few simple connections. 

4. Automatic operation. Calls for minimum of attention, no special 
experience needed. 

5. High efficiency. 80%, as against a maximum of 60-65% 
efficiency of pre-war boilers. 

6. Induced, ‘‘pull-through” draft. Requires no stack or chimney. 
Keeps boiler room free of combustion fumes. 

7. Easy accessibility for cleaning. Flue doors removable. 


Six-page folder giving full details, specification chart, typical 
performance graphs FREE. Send coupon. 


HOW TO INTEREST THE FRONT OFFICE 


To arouse the management to the need of modernizing 
“duration” equipment—that’s many an engineer's “head- 
ache."" Here's a book—DIVIDENDS FROM YOUR POWER 
PLANT—written especially to give the executive the non- 
technical business facts about steam production. Interest- 
ing, common-sense facts he needs to know to under- 
stand the engineer's problems and value to him. 36 
pages. All information—no advertising or sales talk. 
Free. Send the coupon. 


PREFERRED UTILITIES 


MANUFACTURING CORPORATION 
1860 Broadway, New York 23, N. Y. 


Please send, without obligation the bulletins checked. 
C) UNIT STEAM GENERATOR 


C) DIVIDENDS FROM YOUR POWER PLANT 
NAME : 


ADDRESS 
- 
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cleaning solution made up to recom. 
mended strength in a heated tank proves 
most convenient. Cleaning requires one 
to four hours, depending on nature and 


| thickness of deposit. Afterwards flush 
| system thoxpughly with clear water. For 


filter elements and other readily dis. 
mantled equipment parts, immersion jp 
a tank of boiling solution may prov 
best. Then drain, rinse with hot water 
and dry. An air blast may be used if 
parts are to be reassembled immediately, 

Oily and greasy deposits in equipment 
subject to heat, such as oil heaters 
burner parts, nozzles, fuel-oil filter; 
and strainers, contain carbonized oil, 
For speedy, effective removal of carbon. 
ized deposits, another cleaner, an emul. 
sifiable solvent, acts to wet, penetrate 
and loosen deposits. Followed by flush- 
ing with a mildly alkaline solution ora 


| good flushing oil, an emulsion forms in 


which the deflocculated dirt is sus. 
pended and carried away. 


Emulsifiable Solvents 


Such cleaners are often used without 
dilution or in kerosene solutions of 
various strengths. They may be circu: 
lated through the equipment at about 
160 F, or parts may be soaked in suit 
able solution at room temperature. This 
class of solvents acts primarily to loosen 
and soften deposits, and the flushing or 
pressure rinsing that follows removes 
dirt. For engine parts carrying hard 
carbon deposits, brushing may be neces 
sary. Cleaners of this type remove nat 
ural oils of the skin, leaving it dry or 
chapped. Avoid splashing or prolonged 
contact with the skin. 

Emulsifiable solvent cleaners, com: 
pounded to work at room temperature 
in solutions of kerosene or safety 0 
vent, may be used for fast removal 0! 
oily and greasy deposits where carbon: 
ized oil is not a factor. For example. 
oil-coated impingement-type air-filter ¢! 
ements may be cleaned by soaking abou! 
ten minutes, draining and immersing i! 
hot water. After final draining and dry 
ing, they are ready to recoat and retum 
to service. Similarly engine parts wil! 
no hard carbon may be soaked in 
cleaner-kerosene solution from 30 mi! 
to 2 hr and finished by draining a0! 
pressure rinsing. This cleaner does 0! 
attack paints and protective coatings 

Still another cleaner is a neutral 508 
compounded with a solvent, whose col 
bined action penetrates and loosens th 
deposit. One application removes hard 
carbon formations in air-compressor 
inders. Made up into a water solutio. 
the cleaner is injected into the compr 


| sor cylinder through the lubricator with 
.| the-oil supply cut off. Compressor mul 


three hours with this solution as | 
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| 
THIS 137-PAGE BOOK IS FREE 
. SEND FOR YOUR COPY TODAY 
Here is a 137-page Engineering Hand- The Handbook also contains several 
book designed to assist you in select- packings embodying synthetics which 
ing the proper for special 10 specie condos 
It is mechanical packings in general. You 
most types © rous anc me will find many uses for this book, in 
PARTIAL LIST OF CONTENTS Packings, Gaskets and Packing ac- _— solving packing problems. Write at 
SELECTION OF PROPER PACKINGS 
SUGGESTIONS FOR BETTER PACKING 
PERFORMANCE 
HIGH PRESSURE PACKINGS THE ANCHOR PACKING COMPANY 
SPECIAL SELF-LUBRICATING PACKINGS 
FLAX PACKINGS FACTORIES: MANHEIM, PA., ELKHART, IND,., MONTREAL, CAN. 
“ANKOPRENE” SYNTHETIC RUBBER 
DUCK AND RUBBER PACKINGS | l i 
RINGS FOR INSIDE PACKED PISTONS 
GASKET DIMENSIONS AND DATA ° Please send me, without obligation, your Engineering Handbook, 
“Mechanical Packings For Every Purpose.’’ 
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*MERCOID CONTROLS* 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND VARIOUS INDUSTRIAL APPLICATIONS 


feature. 


perfect operations. 
MERCOID RELAYS 


MERCOID HAS WHAT EXPERIENCED 
ENGINEERS WANT IN AN AUTOMATIC CONTROL 


1. Designed for positive safety—the prime purpose of a control. 


2. Built for years of dependable performance—a very desirable 


. Simplified for ease of installation—appreciated by the trade. 


. Convenient facilities for making understandable adjust- 
ments—no time lost in calculating or guesswork. 


. The only 100% Mercury Switch Equipped Control Line— 
which means that all ‘makes’ “and breaks" in the electrical circuit are 
hermetically sealed, therefore immune to dust, dirt, corrosion, open arcing, 
pitting, or sticking of contacts—all common causes of contact trouble. 
Mercoid Switches provide an electrical contact that will give millions of 


The above facts merit your consideration. For detailed 
information see Mercoid catalog No. 600. 


EXPLOSION PROOF 
PRESSURE CONTROL 


MERCURY SWITCHES 


LIQUID LEVEL CONTROLS 


THE MERCOID CORPORATION + 4201 BELMONT AVENUE + CHICAGO, ILLINOIS 


COMPLETE 
Every detail part is there, in a coordi- 


nated design, assembled, checked and 
tested .. . ready to run. 


AUTOMATIC 

The Enco Unit is fully automatic... and 
has a safety valve in front of every valve 
that can be closed against pressure. 
Single or duplicate pumps and heaters 
are used... interconnected for full 
capacity from either pump or heater. 


SAVES TIME 


OIL PUMPING | 


| 
Valuable time and money are saved 
because the Enco Unit IS a unit... 
complete ... and can be put in service 
in a few hours. 


SAVES TROUBLE 


The engineering and troublesome selec- 
tion of auxiliary equipment and connect- 
ing pipe are all done in the factory ... 
cutting field work to the bone. 


OB-37 on oil burning. pumping and heating equipment. OB-38 Instruc- 
tion book on the care and operation of oil-burner installations. 


THE ENGINEER COMPANY 
75 WEST STREET CEnéo) NEW YORK,N.Y. 
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AND HEATING SYSTEM 


cant after which lubricating-oil feeding 
is resumed. The same cleaner, in very 
dilute solution, is used for many kinds 
of floor and wall surfaces. 

So much for the various cleaners and 
their application. The table on page 
75 lists a large number of equipment 
items with condensed cleaning instruc- 
tions. Procedure for equipment not 
listed can be deduced from data for sim- 
ilar items and similar dirt to be re- 
moved. If in doubt, check with a reput- 
able manufacturer of cleaning materials, 

The table also lists methods for gen- 
eral operations, such as salvage clean- 
ing, washing walls, floors, etc, and strip- 
ping for repainting. Most salvage clean- 
ing can be done with heavy-duty alka- 
line cleaners in a boiling solution. For 
extensive work. construct cleaning and 


' rinsing vats large enough to handle 


standard pipe lengths. Perforated- 
metal or heavy-wire baskets are conve- 
nient in handling parts from one vat to 
another. If parts are badly rusted or 
scaled, treat with an inhibited-acid 
cleaner. 


Rustproofing for Storage 


When clean parts are well dried, it is 
advisable to protect them against rust 
during storage. This is most easily and 
effectively done with a protective film 
which sets permanently within 24 hr. 
A concentrate, it is mixed with safety 
solvent or V & M P naphtha, one part 
to three of solvent. Applied by brush- 
ing, dipping or spraying, it dries to an 
indefinitely safe, dry, non-greasy surface 
and assures complete anti-rust protec- 
tion when parts are stored indoors. 

Commonest floor surfaces in power 
plants are cement and steel grating. 
For cement, select cleaners carefully 
because the wrong cleaner not only gives 
poor results but materially shortens 
floor life. The cleaner must combine 
controlled alkalinity and penetrating 
power with effective wetting action so 
the solution can penetrate deeply into 
oily and greasy deposits, breaking the 
bond between cement surface and dirt 
and flushing it away with relatively 
little need for brushing and scrubbing. 
An effective cement cleaner may also 
have ability to whiten and harden the 
cement. 

Sprinkle cleaners of this kind, read- 
ily soluble solids, lightly over a 10-sq-ft 
area of wetted cement. Brush lightly 
with a heavy bristle brush, working the 
material into the dirt with water. A 
few minutes brushing does the job on 
normally dirty floors. Follow by hosing 
or brushing off with clear water. 

Keeping grating, steps and ladders 
clean and free of oily deposits helps 
insure underfoot safety. Clean them 
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If the facts below make sense, check up on your wiring plans now! 


FUTURE MARKETS 


Foresighted market surveys won’t mean much if 
plant wiring and service equipment capacity don’t 
back up potential volume. 


NEW DEVICES 


Do your plans anticipate the huge increase in the 
use of electricity—the power demands of new, com- 
plex electrical machines? 


COSTLY TEAR-DOWNS 


Figure the expense of possible downtime and labor 
costs for emergency wiring and equipment. 


OBSOLESCENCE 


What about your banker? He'll want to be sure 
that electrical efficiency is adequate to keep your 
plant a prime commercial risk. 


POSTWAR EMPLOYMENT 


You'll want to help assure places for the horde of 
returning men. Don’t let inadequate wiring crarap 
your personnel. 


Obviously unwired planning will cost a lot more 
than planned wiring. Wire Ahead! Have a talk 
with your electrical contractor, power engineer or 
utility power engineer. nine 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 
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Evaporative COOLING 
It Better 


Cooling Fluids with Closer 
Control of Temperature 


Niagara Aero Heat Exchanger cools 
liquids or gases to within 10° of at- 
mospheric wet bulb temperature and 
holds them to atolerance of 
2°F. with the NIAGARA 


“Balanced Wet Bulb” con- 
wer ULB 


Compressed Air 
After-Cooling 


Niagara Aero After Cooler cools com- 
pressed air colder to eliminate one- 
-half the moisture permitted by con- 
ventional methods and 
controls jacket water tem- 
perature. Saves cooling 


Ww E T BU L B” water cost. 
Holding — Condensing 
Temperatures =a Refrigerant 
of Quenching Baths CONTROL Gases 


U.S. Patent Re-issue No. 22,533 


Hundreds of heat treaters U.S. Patents 2,166,397: 


Niagara Duo Pass Aero 


now use Niagara Aero Heat _ 2,296,946; Condenser saves power, in- 
Exchanger to cool and con- Re-issue No, 22,553 creases compressor . 
Other Patents Pending. 


trol quenching baths, im- 
proving quality, increasing produc- 
tion, avoiding troubles, and saving 
cooling water expense. 


ity, saves condensing water 
cost, increases plant production. Duo 
Pass prevents scale formation; assures 
full capacity always. 


OTHER USES OF NIAGARA AERO HEAT EXCHANGERS 
include chemical and industrial process liquid cooling, engine 
jacket water cooling, hydraulic fluid cooling, transformer oil 
cooling, lubricating and cutting oil cooling, water jacketted 
bearing and furnace cooling, vapor and steam condensing. 


Consult your Niagara Engineer for information on any application of 
air engineering equipment, including air conditioning for industrial 
processes, NIAGARA “No-Frost” refrigerating systems for storage 
or process, heating, cooling, drying or humidification. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. P-35, 6 E. 45th St. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 


-HUMIDIFYING AIR EQUIPMENT 
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with an emulsifiable solvent cleaner jy 
a kerosene or safety-solvent solution, 
Spray or brush on the cleaner, and ;fter 
soaking about 15 min flush away with a 
water hose. Surfaces so cleaned may be 
repainted without further treatment, 
Cleaner has no harmful effect on painted 
surfaces. For quick drying, hot water 
may be used for flushing off but it js 
not necessary for cleaning. 

Heavy-duty alkaline cleaners are well 
suited to stripping paint from various 
kinds of equipment, providing a more 
penetrative and less alkaline solution 
than the former strong caustics. | 
strips off paint in comparatively large 
flakes and so loosens the coating that 
high-pressure steam or water can re- 
move it. 

The October article described a tank. 
and-nozzle arrangement for the strip. 
ping. The hot solution is flowed on to 
the surface to be stripped, starting at 
the top and working downward. It is 
best to work over a limited area, allow. 
ing the solution to work into the paint 
10 to 20 min. Then the softened paint 
is flushed off with a steam jet or stream 
of high-pressure water. When the en- 
tire surface has been stripped, it should 
receive a thorough final water rinse, 
making sure no traces of unrinsed 
cleaner remain to affect the bond of the 
new paint job. One application will 
strip about three coats of paint. Thicker 
layers call for additional applications. 

Often it is desirable to thicken the 
stripping solution to hold it on vertical 
surfaces long enough to insure effective 
stripping action. This is readily done 
by stirring in a little cornstarch paste 
(1 lb per gal of solution). 


Ultimate Analysis 


(Continued from page 91) 


received. Items in column (d) should 
total 1.000, or very nearly so. 

Table 1 summarizes a number of cal: 
culations involving coals from various 
coal-producing areas. It includes two 
coals, Alaska (1) and Kentucky (1) 
whose carbon varied widely from the 
curve in Fig. 3. Except for these two 
coals, picked deliberately for their & 
ceptional divergence, the coals reported 
show fairly close agreement between the 
calculated and actual ultimate analyse: 
on an as-received basis. 

Now, what is the final effect of a dif: 
ference of 5.84% carbon in the case of 
Alaska (1) and 7.08% carbon in the 
case of Kentucky (1)? To check this 
combustion calculations were made {ot 
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HowHAYS conibustion Control 


saves miles and miles — 
of footwork Bo dt the steps 


necessary in manual 
operation of a steam plant—to adjust boiler 
dampers, air distribution, fuel feed, fan dampers 
=-not to mention a dozen routine duties of oper- 
ating, inspecting, maintaining. 

Now look at the Hays Combustion Control 
method—orderly, harmonious, automatic, mea- 
sures every variable accurately; translates every 
need for adjustment into operating impulses; 
transmits these impulses to the power units that: 

_ make the adjustments: all done instantly—a com- 
“plete and effective coordination whose advan- 
tages are accuracy, sensitivity, speed and power. 

You get far more efficient combustion with this 
simple, well engineered, dependable method— 
save incalculable man-hours, save fuel, save 

~ important money. It’s good business to see how 
it can help you by seeing the Hays Visual Pre- 
sentation. A Hays representative will show it to 
_you—and a line to us makes the contact. 


MICHIGAN CITY. INDIANA, U.S.A 
and CONTR 
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ASSOCIATED 


Associated forged steel flanges in carbon, 
alloy, carbon moly, chrome molly, stainless, 
or other specified alloys are widely known 
and used wherever flanges are required. 


A major superiority of Associated flanges is 
the manner in which they are forged with 
grain flow from edge to center and parallel 
with base in the welding neck. This feature 
guarantees maximum strength from the en- 
tire unit. Connect with Associated flanges! 


ASSOCIATED PIPING & ENGINEERING CO., INC. 
2332 East 38th Street © Los Angeles 11, California 
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both coals using the actual as well a- 
the calculated ultimate analyses. Table 
II gives the results. 

The proof of the usability and ac. 
curacy of any method for making cal- 
culations, particularly those involving 
empirical data, lies in the results ob- 
tained. For most fuels, the calculated 
ultimate analysis is reasonably accurate. 
In those instances where considerable 
divergence between actual and calcu- 
lated ultimate analyses occurs. the ten- 
dency is for the calculated ultimate 
analysis to give a greater weight of 
theoretical air for combustion than does 
the actual ultimate analysis. 


Power News 


(Continued from page 130) 


tricts 1, 2, 3, 4, 5, 6 and 13, and those 
who buy high-volatile coal from districts 
7 and 8, may buy 100%, of their monthly 
burn when they have 35 days’ supply on 
hand. Those receiving coal by rail and 
holding 36 to 50 days’ may buy monthly 
an amount not in excess of that required 
to reduce stocks to 35 days at end of 
month for which order was placed. Utili- 
ties holding more than 50 days’ may 
buy 50% of their monthly burn. Those 
holding 21 to 34 days and receiving by 
rail may buy 105% of their burn, and 
those holding less than 21 days 110%. 
Utilities receiving directly from tide- 
water and holding 45 days’ supply may 
buy their monthly burn. Those holding 
46 to 60 days’ supply may buy an 
amount not in excess of that required to 
reduce stocks to 45 days’ at end of 
month for which coal was ordered. Utili- 
ties holding 30 to 44 days’ may buy 
105% and those holding less than 30 
days’ may buy 110% of their burn. 
With a 25-day limit on stocks of 
low-volatile coal bought in districts 7 
and 8, utilities who receive by rail and 
hold 26 to 40 days’ may buy an amount 
not in excess of that required to reduce 
stocks to 25 days’ at end of month for 
which coal was ordered. Those holding 
16 to 24 days’ stocks may buy 105° of 
their burn and utilities holding less 
than 16 days may buy 110%. 
Tidewater receivers of Jow-volatile 
from districts 7 and 8 may buy 100‘, 
of their burn if they have 35 day-’ 
supply. Those holding from 36 to 5! 
days’ may buy not to exceed that amoun! 
which will bring their stocks down !» 
35 days’ at end of month for which it wa- 
ordered. Holders of more than 50 days’ 
supply may buy only 50% of their burn. 
Those holding 21 to 34 days’ may buy 
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TWO FEATURES OF VALVE DESIGN AND 


MANUFACTURE THAT ARE ALL-IMPORTANT 


Simple perhaps—but nevertheless true that the difference 
between EXCELLENT and JUST FAIR performance of dia- 
phragm control valves is the guiding and contouring of the 
inner valve. These all-important features as perfected by 
Fisher spell “extreme satisfaction with performance capable 
of. continuously meeting specified operating conditions.” 


STEM GUIDING... 


Sound engineering design, careful selection of materials and 
accurate machining and alignment on Fisher valves prevents 
sticking or seizing conditions and resultant sluggish operation 
and valve breakage. 


All Fisher diaphragm control valves, using plug type inner 
valves are equipped with renewable screwed-in top and bottom 
guide bushings of stainless steel or other special metal best 
suited to the service encountered. Bushings are hardened or 
stellite faced ‘where necessary to resist excessive wear. Close 
machine tolerances and accurate alignment are production 
features that further assure dependable, trouble-free per- 
formance. 


CONTOUR MACHINING... 


Fisher plug valves are designed and 

thoroughly tested to provide certain 

specific flow characteristics. Inas- 

much as the curvature of the sur- 

face of these valves controls the rate of flow, it is ob- 
vious that the flow obtained in actual performance is 
a function of accuracy of machining the contour 
surface. 


All plug valves used in Fisher control valves are 
machined from forgings or bar stock on latest model 
automatic template type machines that assure ex- 
tremely accurate contours to within .001 inch. These 
automatics also insure absolute uniformity for all 
plug valves of a specific size and contour design. Ac- 
curacy and uniformity guarantee field performance in 
exact accordance with published specifications and 
flow charts. 

For complete details of Fisher Diaphragm Control Valves, 
write for detailed literature. Fisher Governor Compant 
is prepared to make definite recommendations: on your 


particular automatic control problems, and to guarantee 
satisfactory performance of Fisher Automatic Controllers. 


A Current Fisher Advertisement Appearing in Leading Trade Publications 
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THE PACKING THAT "PACKS ALL" 


« use it once and 


you'll use it always 
THE ALLPAX CO., INC. the packing that cam be 


es Se any fluid er on any apparatus 
all — economical] 


ly. efficiently — 


astie over its easy application and long wear. 
ie You don’t have to remove old packing to re- 
pack with ALLPAX. Square cross section 


° ° ALLPAX -filling in any stuffing box. 
Distributors Everywhere Try it and yeou'l always use it. Pull details 


on 


The Pyrex Broad Red Line Gauge Glass is ideal for those hard- 
to-see places. It is made of corrosion resistant, borosilicate glass 
with this plus feature—maximum visibility even at a distance. 
ae ras Bees The refraction of the light through the water causes a well 
 Atompletetinete  —s. defined difference in width of the red line above and below the 
fluid level so that the height of the fluid column is easily and 
gouge glass needs. | definitely seen. 
; . Pyrex Broad Red Line Gauge Glasses give you everything 
you need in a Gauge Glass: machine drawn accuracy that makes 
installation easy, resistance to thermal and mechanical shock, 
crystal clearness that is virtually unaffected by the action of 
steam and water—plus the safety and convenience of the easy-to- 
read Broad Red Line. 

There is a Pyrex or CorninG Gauge Glass for every operating 
condition. They are stocked by all leading Mill Supply houses. 

Industrial Sales Department, PO3, Corning Glass Works, 
Corning, New York. 


“PYREX” and “CORNING” are registered trade-marks and indicate 
manufacture by Corning Glass Works, Corning, New York. 
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105%, and those holding less than 2) 
days’ may buy 110%. 

In addition to reducing standard 
stockpiles (those at which full month), 
burn may be ordered) amendment lop: 
five days off margin given to tidewater 
receivers last year, leaving it at ten days. 

Another amendment directed produc- 
ers who are unable to fulfill their com- 
mitments to ship first to industrial users, 
including utilities, who have less than 
15 days’ supply. 

New stock limitation table was o)- 
posed by Office of War Utilities on two 
counts, but was instituted by SFAW 
because of severity of supply situation. 
OWU argued that any electric utility 
which must operate with less than 30 
days’ supply is in a dangerous position 
and also that limiting of utility pur- 
chases to a maximum of 110% of 
monthly burn prevents rebuilding of de- 
pleted stocks in quickest possible time. 
It asked that utilities with less than 30 
days’ supply be allowed to build to that 
level immediately and that industry be 
granted a preference which would allow 
it to maintain 30-day supplies. 

In general, it was conceded, utilities 
had more than the new standard stock- 
piles on Jan 1, but period of freezing 
weather that followed delayed deliveries 
and in some cases halted production for 
want of empty cars to fill at the mine, 
thus lowering industry’s average supply. 
Numerous plants have had their boiler 
capacities lowered by frozen coal. Other 
firms which have tried to collect coal 
from broad base of a coal pile whose top 
has been removed and not replaced have 
experienced difficulty in obtaining man- 
power and tools to gather the coal. 

SFAW ordered that all contracts for 
Lakes shipments this year had to be filed 
by Feb. 20. Its order also made 
stringent reductions in amount of stock- 
piles which users in territory supplied 
over Lakes may have. 


New Coal Reserves Help 
Relieve Alaskan Shortage 


Exploratory work of Bureau of Mines has 
added 1,656,700 recoverable tons of good- 
grade bituminous coal, valued at about 
$8,300,000, to Alaska’s known reserves of 
solid fuels, and further search now under 
way should disclose additional deposils. 
Coal already explored is in Moose Creek 
district of Matanuska area, near the colo- 
nization project. New reserves total 2,375, 
500 tons, but 718,800 tons are not consid- 
ered recoverable. 

This discovery is helping ease an acute 
fuel shortage in the Territory and is sav- 
ing shipping space from states for other 
essential materials to serve in defense and 
development of region. New reserves are 


(Continued on page 188) 
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FAILURE 


SUCH THINGS as load, speed and temperature have a very material effect on 
the life of automotive bearings. Sometimes bearing failures are caused by 
dirty lubricating oil. When the oil is contaminated with water, fuel, sand, 
dirt, carbon particles or finely divided metal, excessive wear in the bearings 
results. Present day driving conditions which tend to create low temperature 
sludge, clog oil lines and screens and result in burned out bearings. 

A great many bearings are ruined by overloading (lugging) and over- 
speeding the engine; by such driving habits as the prolonged use of the 
engine as a brake in low gear, down long grades; continuous driving at top 


power any more than you have to. Have 
your engine serviced at more frequent 
and regular intervals. Use only the best 
lubricating oil obtainable. 


RING-FREE MOTOR OIL HELPS PREVENT 
BEARING FAILURES 
Macmillan Ring-Free Motor Oil has the 
properties that guard against bearing fail- 
ure. It has high film strength; high heat 
resistance; a long cling to the vital parts 


speeds; failure to shift gears on hard pulls. 


’ WHY BEARINGS FAIL 


1, FATIGUE FAILURE: Due to several 
causes. Among them: overloading; over- 
speeding; deflections of crankshaft; in- 
sufficient oil clearance or stoppage of oil 
supply; distortion due to poor fit of bear- 
ing inserts; out-of-round crank pins and 
crankshaft journals. As a result of fatigue 
failure, the bearing metal cracks and 
flakes out, the rod portion of the bearing 
failing first, then the bearing cap. 
2. WEAR FROM DIRT: The result of infre- 
quent draining and flushing of the crank- 
case or infrequent servicing of the air and 
oil bath cleaners. 
3. WIPING: Friction heat often causes the 
ring metal to melt and run, or to be- 
come soft and plastic. This in turn allows 
the bearing metal to wipe or smear 
against the harder metal surfaces of the 
crank pin or bearing journal, cracking 


MACMILLAN 


MACMILLAN PETROLEUM CORPORATI 
CHICAGO 5 e 530 WEST SIXTH STREET, 
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and wiping the bearing metal. The causes 
for this failure are: lack of oil; plugged 
oil passages; clogged pump screen; worn 
oil pump; leaky oil pump suction line; 
broken oil lines or connections; misfit 
bearings. 

4. CORROSION: Prolonged high speed 
driving and overloading will pro- 
duce crankcase oil and bearing tempera- 
tures above 250° F. in most late model 
engines. At such temperatures most lubri- 
cating oils are subject to oxidation and 
consequent production of organic acids 
that are corrosive to bearing metals. The 
remedy is to use lubricating oils that 
won't readily form corrosive acids and to 
drain and flush crankcases frequently. 


WATCH DRIVING AND SERVICING 


To avoid bearing trouble, don’t overload; 
don’t brake with the engine for prolonged 
periods of time; don’t use all your horse- 


of your engine; fast penetration. It has a 
cleansing action that washes 
away carbon particles, carrying 
them into the crankcase where 
these impurities are drained at 
time of oil change. 


FREE FOLDER on 
ing Failures— Causes 
and Corrections’’—Send 
today for your copy. Ad- 
dress Macmillan Petroleum 
Corporation, Room 1013, 
530 West Sixth Street, 
Los Angeles 14, California 


ON —50 WEST 50TH STREET, NEW YORK « 624 SOUTH MICHIGAN AVENUE, 
LOS ANGELES 14 + COPYRIGHT 1944, MACMILLAN PETROLEUM CORPORATION 
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These NEW Catalogs, Booklets and Bulletii is 
Are Yours for the Asking! 


AIR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATING 


1 HEATING COILS—Modine Mfg Co., 
Racine, Wis. 20-page catalog No. 345 
presents new line of copper blast heaters 
and booster units. Piping diagrams and 
installation suggestions are included. 


2 REFRIGERATING MACHINES — 

Worthington Pump & Machinery Corp, 
Harrison, N. J. 8-page bulletin No. C€- 
1100-B8 describes operation of Worthing- 
ton absorption refrigerating machines. 


3 COOLERS—Worthington Pump & Ma- 
chinery Corp, Harrison, N. J. 8-page 
bulletin No. C-1100-B17 discusses cooler 
designs for mechanical refrigeration. 


CARBON-DIOXIDE PLANTS—Worth- 
- ington Pump & Machinery Corp, Har- 
rison, N. J. 8-page bulletin No. C-1100- 
B24 furnishes data on complete carbon- 
dioxide plants for the production of car- 
bon dioxide, gas, liquid and dry ice. 


BOILERS AND AUXILIARIES 


LIGHTWEIGHT REFRACTORY — A 

P Green Fire Brick Co, Mexico, Mo. 
24-page booklet, entitled “A Guide to the 
Uses and Advantages of Insulating Re- 
fractory Castable,” gives informative data 
on Kast-O-Lite. 


OIL AND GAS BURNERS—Peabody 

Engrg Corp, 580 Fifth Ave, New York 
19, N. Y. 4-page bulletin No. 902 describes 
Peabody Type M gas burner and the com- 
bined gas and oil burner. 


7 SECTIONAL WALLS—Geo P Reintjes 
Co, 2517 Jefferson St, Kansas City, Mo. 
bulletin outlines principles under- 
lving Reintjes sectionally supported walls. 


COMPRESSORS AND ACCESSORIES 


GAS-ENGINE COMPRESSORS 

Worthington Pump & Machinery Corp, 
Harrison, N. J. 24-page bulletin No. L- 
685-B1 gives engineering details of LFC 
angle four-cycle gas-engine compressors. 


ROTARY COMPRESSORS — Motoair 

Div, N. J. Machine Corp., 1505 Willow 
Ave, Hoboken, N. J. 6-page bulletin covers 
construction features and specifications of 
Motoair pumps for vacuum or pressure. 


FILL OUT AND SEND TODAY! NOT 


10 GAS-ENGINE COMPRESSORS—lIn- 
gersoll-Rand Co, 11 Broadway, New 
York 4, N. Y. 14-page form No. 3081 
describes KVG 4-cycle V-angle gas-engine- 
driven compressors. 


ELECTRICAL EQUIPMENT 


11 TEST CLAMPS—Trico Fuse Mfg Co, 
Milwaukee, Wis. 1-page bulletin -No. 
7 discusses test clamp line, with solder or 
solderless lugs attached, for making heavy- 
duty temporary connections, motor and 
meter testing, jumpers, cable and busbar 
taps, battery charging, welding, etc. 


12 GEAR-MOTORS General Electric 
Co, Schenectady, N. Y. 16-page book- 
let No. GEA-1437D contains information on 
integral- and fractional-horsepower gear 
motors for low-speed drives. Equipment 
photographs are included. 


All literature designated with 
a star (4%) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


ELECTRICAL INSULATION, — Mica 

Insulator Co, 200 Varick St, New 
York 14, N. Y. 86-page manual includes 
data, tables and values on sheet mica, 
built-up mica, laminated plastics, var- 
nished cloth and tapes. 


13 REFLECTOR LAMPS — Birdseye 
Lamp Sales Div, Wabash Appliance 
Corp, 345 Carroll St, Brooklyn 31, N. Y. 
Booklet No. 1-545 on reflector lamps fea- 
tures a set of charts containing illumina- 
tion values based on various spacings and 
mounting heights. 


14 SQUIRREL-CAGE MOTORS—Croc- 
ker-Wheeler Div. Joshua Hendy Iron 
Works, Ampere, N. J. 4-page booklet No. 
DL-121 gives features of protected-type 
motors. 


1 CONNECTING DEVICES -— 
5 B Jones Co, 2460 W George St, Chi- 
eago 18, Ill. 32-page catalog No. 14 de- 
scribes complete line of multicontact plugs 
and sockets, terminal strips, fuse mounts, 
ete. Dimensions of items are ineluded. 


GOOD AFTER JUNE 1, 1945. 
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PIPING, FITTINGS 
VALVES AND SPECIALTIES 


1 FLOAT VALVES—Clayton Mfg Co 
Alhambra, Calif. 8-page catalog yy, 
FV11(145) discusses float-valve line {;, 
direct or remote control, together with , 
few of many application suggestions. 


17 PIPING TEMPLATE—W H Nichok 
1055 W Granville, Chicago 40, ]j/ 
Folder presents new machine-cut celluloij 
template for rapid and accurate drawing 
of piping layouts. 


19 WELDED TUBING -—— Formed Ste 
Tube Institute, Cleveland, Ohio, 4. 
page booklet shows how tubing as a bas; 
material has been fabricated and adapted 
to peacetime and wartime products. 


2 TUBE FITTINGS— Imperial! Bray 
0 Mfg Co, 1200 W Harrison St, Chicag 
7, Ill. 16-page catalog’ No. 344 describ« 
Flex fittings for connecting tubing wher 
there is major vibration or minor tub 
movement. 


2 HOSE COUPLINGS — Hose Acces. 
sories Co, Lehigh Ave at 17th $& 
Philadelphia 32, Pa. 48-page catalog No 
644 discusses Le-Hi high-. and low-pres. 
sure hose couplings. 
(Continued on page 186) 


HOW TO ORDER 


Be sure to fill out, completely, 
one coupon for each piece of 


literature you order. (See sam- 
ple below.) This gives your re- 
quest authority and helps the 
manufacturer to address your 
copy completely. Readers who 
fail to prepare request blanks 
correctly may be 
under difficult postal conditions 
and limited quantities of bul- 
letins available today. 

Use as many coupons as you 
need, but cut them out and 
send them as one block in an 


envelope addressed to POWER, 
339 W. 42nd St., New York 18, 
N. Y. Only requests made on 
these coupons will be honored. 


Write in circle number of item 
describing one catalog wanted > 


Your Company Name Brown Mfg Co 


Pottsville, Oklahoma... 
Your Namé John Smith a 


Your Tittle .. Power Engineer. 
POWER, 330 West 42nd St., New York 18, N. ¥. 
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Products Div, American Locomotiy, 
Co, 30 Church St, New York 8, N. Y, jj. 
page bulletin No. 1034 covers prefabr. 
cated piping, pressure vessels, fabricats 
4 | 


EITHER your workers nor machines can do a creditable job, unless the 
air in your plant is clean, pure and correctly temperatured, 


Are you letting production lag and costs mount, for want of the necessary 


Gael le the near air handling or conditioning equipment? 
est Clarage 


Engineer Thousands of plants — large and small — turn sith requirements over to Clarage. We have 


developed, through more than a quarter-century of research and experience, the right engineering 
and the right equipment for any application. 


Take your problem to “Headquarters” by writing or ‘phoning us today. In every. key city, 
there is a Clarage application engineering office ready to give you prompt, expert assistance. 


BUY MORE 
WAR BONDS! 


FAN COMPANY 


Kalamazoo, Michigan 


APPLICATION ENGINEERING OFFICES: 
IN ALL PRINCIPAL CITIES 
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JEFFERSON 


Specialty 


UNIONS 


with the 


Recessed Brass Seat 


Save Time, Space 
and Cost on Any Job 


90 Union Elbows are but one of many types of Jefferson Convenience 
Unions which help assure economy and eliminate unnecessary pipe joints. 
They help solve difficult piping problems. 

All Jefferson Unions—Standard or Special—are available with the exclusive 
Jefferson Recessed Brass Seat. This feature provides a seat which is prac- 
tically one piece with the iron and which is not exposed to contact with 
pipe ends and therefore cannot be dislodged when pipe is screwed too far 
into the body of the union. 

Full information on Jefferson Unions is available promptly on request. 
Consult us or your nearest distributor. 


JEFFERSON UNION CO. 


601 WEST 26th STREET, NEW YORK 1, N. Y. 


Factories at 
LEXINGTON 73, MASS. LOCKPORT, N. Y. 


BREECHINGS 
AIR DUCTS 
UPTAKES 
HOPPERS 
STACKS 
For the Utmost in 


Efficiency and 
Long Life Specify — 


CONNERY CONSTRUCTION CO. 


SECOND & LUZERNE STS. PHILADELPHIA 
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New Bulletins 
(Continued from page 184) 


22 SCREW PUMPS—Pump Div, Sier. 


Bath Gear Co, North Bergen, N. J. 24. 
page gives features of Sier-Bath screw 
pumps for consideration when making 
selection of pumping equipment. 


2 MATERIAL PUMPS —Alemite Diy 
Stewart-Warner Corp, 1826 Diversey 
Parkway, Chicago, Ill. 8-page form No 
22-223 presents Versatal pumps for dis. 
pensing and applying paints, lacquers 
mastic, sealers, insulating materials, ete 


24! Pump Co, LaCrosse 
Ww 104-page catalog describes 
Bump a principle of operation. Sizes 
dimensions, hp charts, installation dia- 
grams, etc, are included. 


OTHER EQUIPMENT 


25 FIRE EQUIPMENT — American-La- 
France-Foamite Corp, Elmira, N. Y 
Illustrated folder discusses various foam 
applicators made available by government 
release of aluminum. 


2 MECHANICAL PACKINGS—Anchor 
Packing Co, Philadelphia, Pa. 137- 
page catalog gives manufacturing service 
facilities, selection of proper packings, 
suggestions for better packing perform- 
ance, types of packings, etc. 


27 VENEER COATING — Paint-Poin 
Corp, 99 S 6th St, Brooklyn, N. ¥ 

l-page sheet presents Renewall, a ready- 
mixed veneer coating for concrete, brick 
and stucco exteriors. 


8 ASH DISPOSAL SYSTEMS—Chicag 
Fire Brick Co, 1419 N Elston Ave 
Chicago 22, Ill. 4-page bulletin No. 124 
discusses operation of Durabilt automatic 
ash disposal systems. 


V-BELT DRIVES — Allis-Chalmer 

Mfg Co, Milwaukee 1, Wis. 12-page 
catalog No. B6051E includes list prices 
stock sizes, dimensions and construction 
details for all Texrope drives. 


3 FLEXIBLE COUPLINGS — Ajat 

Flexible Coupling Co, Westfield, N.Y 
24-page catalog gives parts, hp ratings 
service factors, types, etc. of Ajax flexibl 
couplings. 


3 VIBRATION-MEASURING EQUIP. 
MENT—General Electric Co, Schenee- 
tady, N. Y. 8-page bulletin No. GEA-41i 
explains operation of vibration-measuri 
instruments. Equipment features ani 
specifications are included. 


3 CONDENSER TUBE INLETS—Cor- 

denser Service & Engrg Co, 95 Rive 
St, Hoboken, N. J. 8-page bulletin pre 
sents Flowrites, short belled-end mets 
inserts which protect condenser tube i 
lets against erosion. 


33 BLACK-AND-WHITE PRINTS 
Charles Bruning Co, 4700 Montro# 
Ave, Chicago 41, Ill. 32-page booklet d 
with Bruning BW _ process for ma 
black-and-white prints, as distinguis 
from blueprints. 


OPEN FLOORING — National 

chine & Foundry Co, 315 6th Av 
Pittsburgh 22, Pa. 8-page bulletin é 
scribes Prestoweld grating, includix 
flooring and stair treads. 


Because of its faith in postwar groW' 
and prosperity of Detroit and southeast! 
Michigan, Detroit Edison Co intends ! 
spend $125,000,000 during the ten yee 
after the war to keep pace with dematé 
for electricity in the area. @ne of if 
items of postwar construction is a ™ 
75,000-kw 100,000-hp turbine-generator © 
on order, but held up for many months’ 
need of materials for war industries. 
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REGULATION 


Saves Maintenance Time 


b Ot examyale, in this direct-acting valve for water or air services, the 
Foster Type U gives you regulation without complication. 


] Easily set under pressure 


Springs "flexible” 


cadmium plated 


Leathers impregnated 
with special lubricant. 


Stems, special high- 
3 tensile bronze to minimize 
stretch from pressure 


shock 


Moving seals, 
leather-to-bronze 


Ports straight drilled, 
self-cleaning 


Soft disc and leather 
sealing cups renewable 


Bronze guides 


Foster Type U, Spring-loaded Direct-acting 
Reducing Valve for Water and Air Service 


Foster Regulation Engineering, built into each valve, is ' 
your assurance of years of accurate, trouble free operation * BUY MORE BONDS x 


FOSTER ENG 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND Ww A 
2 0 CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
orn PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
ths | AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES... VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES... SIRENS 106 MONROE STREET - NEWARK I, N. J. 


3-FR-1 
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adjacent to Buffalo coal mine, an active op- 
eration. This mine and others in Matanuska 
coal field have produced about 150,000 tons 
annually, but they should be able to double 
their output and thus supply three fi!ths 
of Alaska’s annual needs of 500,000 tons. 
While of poor coking quality, Movse 
Creek coal is best bituminous produced 
commercially in Alaska and is popular for 
both domestic and commercial uses. |) js 
high-volatile B bituminous, possesses 
heating value, stores well without slacking. 
and its low moisture and sulphur conten 
reduce spontaneous combustion danger. 


DEMA Guides Instructors 
Through Western Plants 


Close-up of diesel engine manufacturing 
on the Pacific Coast was shown Feb 8 to 
engineering instructors of Western univer- 
sities assembled in San Francisco for a tour 
through the Bay area. Ninety-six percent 
of the country’s output of diesel engines 
west of Mississippi River is in the Bay 


area, where an estimated 500,000 hp in 
diesels was mannfactured in 1944, to a valu- 
ation of some $50,000,000. Tour included 
trips through Enterprise Engine & Foundry 
ACKING Co, of San Francisco, and Atlas Imperial 
Diesel Engine Co and Union Diesel En- 
gine Co, of Oakland. 
In a discussion period, educators told how 
Exceptional anti-friction properties . . . becomes the manufacturers ceuld help them by 
a smooth, bearing-like sleeve in service. providing films, slides, literature and engine 


Completely malleable—may be hammered or parts for classroom instruction. The manu- 


“ facturers then described the graduate who is 
rolled to fit any size stuffing box. best equipped to enter diesel industry. 


Longest-fibre asbestos for extra strength and Among those representing the manulac- 
longer life. turers were Charles G Cox, vice-president 
Wide usefulness . . . a general purpose packing of and Bey A chicl 


gi ; F H Kilb d G F Twise, presi- 
for industrial, mining, railroad, marine services. a 


This Palmetto Packing has ultra-high resistance to friction 
and heat. It does not dry out or harden—no liquid lubri- invited to send representatives, are Sian- 


cant to be squeezed out or melted. ford, Santa Clara, University of California, 


California Institute of Technology and 
Derives its lubricating properties from graphite and soft University of Southern California, Invite 


flakes of anti-friction bearing metal, which form a wearing tions were also sent to University of Idaho, 


* ae University of Washington, University of 
surface of low friction. of 
Wherever Plastic Metallic Packings are to be used, you Oregon State College. 


‘can be SURE of best results with PALMETTO . . . available 
NOW for prompt shipment. 


PROMPT DELIVERIES The more you GIVE 
Coil Gorm Now Ready —the more will LIVE 


Supplied in square shape, coil form. Order 
from your local Greene, Tweed distributor, or, 
if necessary, direct from us. 

GREENE, TWEED & CO. a” 
Bronx Beuvlevard et 238th Street, New Yerk 66, N. Y. 
Plents at New York, N. Y., and Nerth Wales, Pennsylvania 


PALMETTO 
Self Lubricating PACKINGS | 
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The interior 
surfaces of this 
high pressure 
boiler have been 
coated with 
tough, durable, 
APEXIOR 
No. 1 


The next time your boiler is down, compare how it looks with this one 


When you coat the interior metal sur- 
faces of your boiler with APEXIOR, 
here’s what happens: 


1. A film of safety seals the open struc- 
ture of the boiler metal. This film of 
safety is corrosion-proof because it is 
non-metallic, therefore the present 
condition of the boiler steel is im- 
proved and maintained. 


2. Dirt and scale do not adhere as tightly 
to APEXIOR as to bare metal, 
cause any bond between scale-form- 
ing solids and APEXIOR is eAsier to 
break, as it is a purely mechanical, not 
a chemical bond. 


APEXIOR NUMBER 1 is brush- 
applied, manually or by power-coater: 
High boiler pressures or ratings, or 
chemical treatment of boiler water, do 
not affect APEXIOR NUMBER 1. The 
total thickness of the coating is .0025”; 
Heat transfer is net retarded. 


—— 


“APEXIOR 


Pat oF 
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Recommended by 
insurance Companies 


APEXIOR NUMBER 1 is recom- 
mended by boiler insurance companies. 
Steam turbines are being delivered to 
users with shafts and rotor bodies 
APEXIORIZED. The supplier of your 
turbine may be one of those following 
this procedure of added protection. 

So when you’re thinking in terms of 
higher production and maintenance 
standards, start with the heart of your 
plant, your boiler. APEXIORIZE it. 


For “Cold-Wet” Metal Surfaces— 
APEXIOR No. 3 


Wherever you have tanks or metal 
surfaces exposed to water or moisture at 
any temperature under 125°F.— protect 
them with APEXIOR NUMBER 3. This 
special, shiny-black paint on metal is 
resistant to cold water, fresh or salt. 


Organizations like these have 
used APEXIOR for years 


Brunswick 
Marine Construction Co. 


The Franklin 
Sugar Refining Co. 


Hudson Motor Car Company 
American Can Company 
Oxford Paper Company 
Savage Arms Corporation 
Philadelphia Electric Co. 


Union Electric 
Light & Power Co. 
State Hospital, 
Morganton, N. C, 


Keofis mew metal new... Gives old metal new 


THE DAMPNEY COMPANY OF AMERICA 
Hyde Park 36, Massachusetts 


Please send free Bulletin 1290. 


T 
| 
| 
d g 
of 
d 
H 
The DAMPNEY COMPANY | 
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FIRE-SCALE AND 
SOOT ERADICATOR 


Today, few power plants can 
afford to waste time and 
labor to remove fire-scale 
and soot by old manual 
method. Xzit reduces these 
fuel-wasting deposits chem- 
ically, so they may be dis- 
sipated automatically by 


natural draft or blowing. 


By simply feeding it into the 
fire-box while the boiler is in 
operation, Xzit keeps heat- 
ing surfaces clean, reduces 
blowing, maintains uniform- 
ly higher boiler tempera- 
tures and lower stack 
temperatures, and reduces 


maintenance. 


Write for Xzit sample or 


demonstration in your plant. 


1031 Clinton St., Hoboken, N.J. 
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Diesel Builder 
Host to Educators 


In the first of several meetings in diesel- 
engine manufacturing plants, sponsored by 
Diesel Engine Manufacturers Assoc as part 
of its educational program, Nordberg Mfg 
Co was host to a group of department heads 
of midwest engineering schools. Purposes 
of the meeting were to: (1) acquaint heads 
of engineering schools with facilities of 
Nordberg for diesel manufacture (2) note 
recent progress made by diesel engines in 
meeting wartime needs (3) learn of post- 
war plans and developments (4) under- 
stand better the needs of diesel manufac- 
turers for competent engineering graduates 
to work on design, testing and development. 

The morning was devoted to an inspec- 
tion trip through the plant to observe ma- 
chining and assembling operations and 
testing of completed engines. 

At a noon luncheon, guests, together with 
Nordberg executives, were greeted by Rob- 
ert E Friend, president. Short addresses 
were also made by C E Stryker and E C 
Bayerlein, vice-presidents, the latter cover- 
ing history and achievements of Nordberg 
gleaned from his more than 50 years of as- 
sociation with the company. Another inter- 
esting, informal address covered diesel ex- 
periences of Jean Santschi, superintendent 
of installation, going back over a span of 
42 years. Before coming with Nordberg 
in 1915, he was engaged in diesel work in 
Europe and there had the opportunity to 
meet Dr Rudolph Diesel. 


Educational Session 


At the afternoon session, the educators 
saw a display of educational material con- 
sisting of films, slides and engine parts 
prepared by Nordberg for diesel training 
in the two plant schools conducted by 
Navy and U. S. Maritime Commission. This 


| meeting was addressed by Emil Grieshaber, 


chief engineer, who spoke on “The Type of 
Engineer | Would Like to Hire in My 
Department.” He emphasized not only the 
need of creative ability but also opportuni- 
ties that the diesel offered. In outlining a 
well-balanced program of student training 
he told how it would serve in developing 
the type of diesel engineer needed. 

This session was also addressed by Prof 


R B Rice, educational consultant for DEMA. 


He discussed various ways in which the 
school and diesel builder can cooperate in 
proper training of engineers. 

The evening session as well as the other 
sessions were conducted by R W Bayerlein, 
sales manager, heavy machinery div, Nord- 
berg, who is a member of Educational Com- 
mittee of DEMA. Principal address of the 
evening was made by Harvey Hill, executive 
director of DEMA, who outlined the rapid 
growth of diesel engine and the part it plays 
in war effort. 

Each diesel company represented was 
called on for a few remarks on current de- 
velopments and how their particular engines 
fit into the postwar picture. Responses 
were made by Robert E Friend, Nordberg 
Mfg Co; Henry Barbour, Fairbanks, Morse 
& Co; J E De Long, Waukesha Motor Co; 
Harold Hill, Lister Blackstone, Inc; W J 
Kahlenberg, Kahlenberg Bros; E L Horst, 
Murphy Diesel Engine Co. 


44 inch to 3 inch 


FLEXO JOINTS 


are made in all standard iron pipe sizes 
from '/ inch to 3 inches with screwed 
female ends. Special threads can be fur- 
nished to order. Ruggedly constructed 
for long, hard service for all pressures 
up to 1350 Ibs superheated steam. 


Use FLEXO JOINTS wherever a flexible 
or swing joint is required for conveying 
steam, air, water, oil, gas or other fluids 
through pipe lines that are moved or 
swung in different directions or to supply 
machinery or equipment with any fluid 
while in motion. Any desired pipe line 
flexibility can be obtained by using a 
combination of the 4 styles of FLEXO 
JOINTS—illustrated below. 


Full molded inner tube vulcanizers. The mov- 
able mold sections are supplied with a uni- 
form and dependable steam pressure by using 
FLEXO JOINTS. 


No matter how hard the service may be the 
uses for FLEXO JOINTS are limited only by 
the applications to which they can be put in 
your own plant. Send us a brief description 
of your requirements as we undoubtedly have 
a record of a similar installation and can give 
you definite information. : 


Write for Bulletin. 


FLEXO SUPPLY COMPANY, Inc. 


4224 Olive Sw. St. Louis, (8) Me. 


Canada 
S. A. Armstrong Ltd., 115 Dupont St. Toronto(5) 
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CONNECTION 
TO HEADER 


FOR TESTING-OR CLOSING 
TRIPLE VALVE INDEPENDENT 
OF PILOT VALVE 
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“= We don’t Say that Steam lines will 
ast ie Tupture in your Plant—pby; Should that 
in time ang Production. You can in- 
| Sure Yourself Against that Possibility 

| ti SON Triple Acting Non Return Valve 

4 vent burst Steqm lines by automat. be 
Cally Cutting in the boiler the instan; 
boiler Pressure equals linecheade, 
Pressure | and to isolate or Cut off 
the flow Of steam whenever boiler 
Pressure falls below line header Pres. - ” 

Sure, Further, this valve Stops the 

flow of Steam from the boiler in case 

Valves is Contained in Our Catalog, VE 

Write for your Copy. | AL 

Valve Specialty Co. 
1300 FULTON BLDG. 
ial 

Pittsburgh Pa, 


New Gas-Diesel Design 
Cuts Fuel Consumption 


Discovery in the diesel engine field en. 
ables engine operator to use either gas or 
oil as fuel without any electrical sparking 
device, according to R L Boyer, chief engr, 
Cooper-Bessemer Corp. This is said to cut 
fuel consumption of gas engines 20 to 25%. 
New discovery is result of experimentation 
which began in 1928. Recently efforts have 
been rewarded by successful operation of 
a natural gas engine on the diesel prin- 


ciple. This enables unit to operate on a 
, wide variety of fuels, including fuel oil, 
natural gas, manufactured and coke oven 


gases, sewage gas and refinery byproducts, 
Conversion from liquid to gas fuel is as 


simple as closing one valve and opening 
, another with engine operating continu- 
ously at full load. New principle enables 


: engine to have same fuel economy regard- 
Ine less of fuel utilized. It raises normal 25% 


. er. thermal efficiency of gas engine to 35% 
ng ineers 077i thermal efficiency common in diesel en- 
— anu acturers gines. Development makes possible the use 


of gas at normal pressure and change from 
one fuel to another without necessity of a 
‘7 90 West Street New York 6, N. Y. _ shutdown. Cooper-Bessemer has engines em- 


West Coast Representative bedying the new principle in production. 


Harry W. Parsons, Inc. 
24 California St., San Francisco 11, Cal. Dan Gutleben of 


‘*Log’’ Fame Retires 


After close to quarter of a century with 
Pennsylvania Sugar Refining Co, Dan 
Gutleben, plant engineer, recently retired 


or, as he puts it, is now relieved of the re- 
strictions of a gainful occupation. 

In a parting letter to the “sugar tramps,” 
Dan said, “Last spring I sensed a slacken- 
ing of agility and enthusiasm and so de- 
cided it was time to give notice. I have 
on several occasions had the distressing 
A_new-type bi-metal tube shrugs off scale! Developed by Heat experience of succeeding an old man who 
Transfer Products, Inc. (U.S. Patent) the self-cleaning tubes offer new hung on till his nerves and head had be 


, : come incapacitated. Twenty-four years of 
advantages to power plants for producing feed water. When the 7-day weeks on a line job with the relentless 


tube is heated the difference in expansion of a Monel strip and the urge for the daily maximum of production 
Admiralty tube causes it to curve. Cooling straightens it. Flexing ean develop dangerous reactions. With ol 


‘ age stealing up, the confidence in the good 
shrugs off scale which can be flushed out or pulled out through right arm diminishes . . . A man ought to 


cleanout door, step down before his vitality is gone and 
his arteries become ossified.” 

Power readers will remember Dan's 
famous “log,” a running, illustrated record 
STEAM CONDENSERS COOLERS of the happenings, big and small, technical 

Fresh Water Lubricating Oil and human, that made up the day-by-day 

life of the refinery. Many excerpts from the 

log appeared in Power and it is the hope 

® of the editors that Dan will now find time 

EVAPORATORS to review the log, grown to 40 volumes of 

Self Descaling Coil Type FUEL OIL HEATERS text, pictures and drawings, and select from 

{Potented) it more choice bits for the edification of 
power engineers. 


PLANT: CARBONDALE, PA, 
90,000 Square Feet 


DISTILLERS STEAM JET AIR EJECTORS National Association of Power Engi- 


neers, Illinois No. 28, presents on Marc 
. * 22, 8:00 PM, at the Midland Club, 172 ¥ 
Adams St., Chicago, a lecture and demon 


FEED WATER HEATERS VENT CONDENSERS stration of electronics. How electron tubes 


work and where they are applied will be 


explained by Don P Cleverly, author of 4 
IF IT'S TRANSFER OF HEAT—CALL HEAT TRANSFER Primer of Electronics and commercial sd 


neer for Sylvania Electric Products, 
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SELF-DESCALING R S 

— 


% When the big crosses originally furnished on an impor- 
tant oil refinery job began to show signs of failure the con- 
tractors (one of the biggest and best firms of refinery engi- 
neers and contractors in America, by the way) decided to 
replace them with wrought and forged fabricated units. 


Like so many other difficult and exacting jobs this one 
was turned over to Taylor Forge, and the cross pictured 
above is one of a number made of seamless carbon moly 
tubing furnished by the contractor. The outlets are inte- 
grally formed to close tolerances. The run ends will be bev- 
eled like the outlets and Taylor Forge Flanges welded to 
both ends of the run and to the outlets. Perbaps in a later 
issue of this magazine we can show you the complete unit. 


HANDLING jobs like this is a matter of knowing exactly how hot 

metal behaves and how to control its movements under pressure and 
impact. ‘That knowledge, acquired through 40 odd years of experience 
and continuous research, is Taylor Forge’s biggest single asset. It enables 
us to make WeldELLS and other Taylor Forge Welding Fittings exactly 
what they should be—to place the right amount of reinforcement just 
where it is needed, to provide tangents which keep the weld away from the 
most highly stressed zone. In short, to make WeldELLS the fittings that 
“have everything”. 

eee 


1 4 
lawe 

a 


| Wel 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street * Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS alone 


combine these features: 


Seamless — greater strength 
and uniformity. 

© Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

® Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

Selective reinforcement — 
vides uniform strength. 

®@ Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
@ Wall thickness never less than 
specification minimum—assures full 
strength and long life. 

© Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 
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ACCURATE, SPEEDY 
DETERMINATIONS 


STEPS 


WITH 
TAYLOR 
COMPARATORS 


FREE BOOKLET Describes 
modern scientific outfits, (priced as low as 
$19.00) and improved methods employed 
by industry to step up boiler efficiency 
and prevent damage to equipment caused 
by scale, corrosion and embrittlement. Ac- 
curacy is Assured for ALL Taylor Liquid 
Color Standards Carry An UNLIMITED 
GUARANTEE AGAINST FADING. 


SEE your dealer er WRITE direct. 


W. A. TAYLOR *% 


TORK ROOGERS FORGE ROS BALTO 4 MD 
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Vets Get Job Education 
Through Training Program 


Ohio’s first industrial rehabilitation pro- 
gram for returned war veterans at Mt. 
Vernon plant of Cooper Bessemer Corp 
last June is now settling postwar job future 
for 17 former members of armed forces. 

Program is being conducted with coopera- 
tion of Rehabilitation Division of Veterans 
Administration. Courses, which take four 
years to complete, call for 8232 hours of 
shop work and 768 hours of related class- 
room instruction. As they complete the 
course, veterans receive from Ohio a com- 
pletion certificate as evidence that they 
qualify as full-fledged machinists. Company 
presents each man with a $100 bonus and 
offers him a job as journeyman machinist. 
During the course participants receive 
standard apprentice pay from Cooper Besse- 
mer in addition to their government allow- 
ances. Total is equivalent to a journeyman 
machinist’s pay, thus enabling trainee vet- 
eran to take his place in community life at 
beginning of training period. 

Program provides for a veteran who may 
have gone to the armed services from high 
school without previous job training, a 
physically disabled veteran unable to pursue 
his former occupation, and a veteran whose 
work may not have given him special post- 
war qualifications. An apprenticeship com- 
mittee of three representatives of labor and 
three of management supervises the pro- 
gram. Mt. Vernon superintendent of schools 
is an ex officio member of the committee. 


Meeting Cancellations 


In cooperation with recent government re- 
quest that no conferences be held where 
over fifty people are present, unless essen- 
tial to furthering the war effort, Annual 
Commercial Conference of Edison Electric 
Institute for March 26-29 at Edgewater 
Beach Hotel, Chicago, has been cancelled. 


American Society of Tool Engineers 
has indefinitely postponed Industrial Pro- 
duction Planning Exposition, scheduled 
for Cleveland in March, to help relieve 
domestic transportation crisis. 


Industrial and Commercial Lighting 
Equipment Section of National Electrical 
Manufacturers Association postpones until 
next year Internatiorfal Lighting Exposition 
scheduled for Chicago on April 19-23. 


American Society for Testing Materials 
cancelled ASTM Committee Week, which 
had been planned for Pittsburgh, Pa., dur- 
ing week of Feb 26, and deferred their 
spring meeting scheduled for Feb 28. 


Midwest Power Conference, scheduled 
for April 9 and 10 at the Palmer House, 
Chicago, has been cancelled. This would 
have been the eighth annual meeting of 
the conference, which is sponsored by IlIli- 
nois Institute of Technology with other 
educational institutions and technical soci- 
eties cooperating. There will be no publi- 
cation of the papers planned for this year’s 
conference. Meeting will be resumed as an 
April feature as soon as wartime regula- 
tions permit. 


STAND-BY 
ELECTRIC 
PLANT 


It is wise to safeguard elec- 
tric ovens, furnaces, eleciro- 
lytic processes and other 
crucial operations with 
stand-by service to avoid 
losses of power failure. 
We specialize in the build- 
ing of this type of Emer- 
gency Electric Plant equip- 
ment and have successful 
installations in varied appli- 
cations throughoutthe nation. 
Write for specific details. 
UNITED STATES MOTORS CORP. 
552 Nebraska St. Oshkosh, Wis. 
The U.S. line includes 


Gasoline and Diesel 
Units up to 75 KW, 
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EARING RING Y /STATOR BUCKETS 


DISCHARGE 


SPRING-LOADED 
PUMP OVERSPEED 
IMPELLER GOVERNOR 


WEARING 
ZZARING-RH [4,77 


BEARING \ BEARING fi: 
RETAINER ETAINER 


_-+TURBINE 
ROTOR 


SLEEVE 


“BALL 
BEARING)? 


TURBINE 
SHAFT 
GLAND 


\packinc 
IMPELLER 
INLET PRESSURE 
BREAKDOWN: 
CHAMBER 


™ 


4 


$3} 


SEND DESCRIPTIVE 


NAME 
COMPANY 
ADDRESS 


2 


A The ted et LN & 
EMERGENCY |TRIP STOP VALVE~ EM 

POWER March, 1945 


MULTISTAGE 


Another MURRAY multistage steam turbine, designed to 
deliver 350 horsepower on low pressure steam at 5 pounds 
and exhausting to 26 inches Hg vacuum. It is provided with 
single inlet valve with 10 inch flange, and 24 inch exhaust 
facing up. This unit will pay for itself in a short time, since 
it utilizes what would otherwise be wasted energy, since 


an excess of low pressure steam existed. 


Equipment includes variable speed oil relay governor, 
butterfly type emergency trip valve, strainer surrounding 


the double seated balanced governor valve. 


The complete MURRAY line of turbines includes all varia- 
tions of mechanical drives, and turbine generator sets up 


to and including 2500 KW rating. 


Sales Representatives for Murray products are located in 


all principal cities. 


MURRAY IRON WORKS COMPANY 
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engineer. 


APPOINTMENTS 


Allis-Chalmers Mfg Co announces ap. 
pointment of Archibald J Cooper as man. 
ager of the New York district office. 
A F Rolf now will devote full time to his 
duties as assistant secretary. Jay C Warner 
will assist in development of sales in Far 
East, Anstralia and New Zealand... . 
Morse Chain Co elects Walter W. Ber. 
tram as vice-president in charge of sales 
and Robert J Howison as sales man. 
ager ... Dr Robert V Yohe has been 
elected vice-president of American Anode, 
Ine, a B F Goodrich affiliate .. . Thermoid 
Co plans to purehase Grizzly Mfg Co's 
plant and equipment at Los Angeles, Calif. 


Plant Rubber & Asbestos Works ap. 
points J C Voiles as chief engineer with 
headquarters at San Francisco main office; 
R E Bounds becomes manager of indus- 
trial construction dept for Los Angeles dis- 
trict... Worthington Pump & Machin. 
ery Corp elected Clarence E Searle 
president, Harry C Beaver vice-chairman 
of board of directors and chairman of man- 
agement committee, Hobart C Ramsey 
executive vice-president, Edwin J Schwan- 
hausser vice-president in charge of sales 
and Leslie C Ricketts vice-president . . . 
Link-Belt Co have moved their Hunting- 
ton, W. Va., office to W. Va. Bldg at Fourth 
Ave and Ninth St. 


Wickwire Spencer Steel Co has made 
William J Murray assistant sales manager 
of fence div and A S Rairden sales man- 
ager of wire rope div. Robert T Dunlap 
has been elected a member of board of 
directors . . . Timken Roller Bearing Co 
appoints John J Yezbak manager of pub- 
lic relations as well as head of the news 
bureau. Everett C Hite has been made 
combustion and refractories engineer in 
steel mill metallurgical dept . . . Lunken- 
heimer Co has appointed Frank P 
Rhame_ general manager, succeeding 
Charles, A Brown. Homer E Lunken be- 
comes assistant general manager. Carra 
L Lane has been named works manager, 
succeeding George A ‘Seyler. Fred H 
Hehemann becomes chief engineer, suc- 
ceeding Jerome J Aull. 


Stone & Webster Engrg Corp elected 
J R Lotz chairman of board, Russell T 
Branch president, Emmart LaCrosse 
vice-chairman, Joseph Pope first vice- 
president and Karl Finsterbusch, H E 
Brailey, R E Argersinger and H L Bunce, 
Jr, vice-presidents. Also, following changes 
affecting executive and administrative per- 
sonnel of engineering dept were an- 
nounced: E LaCrosse, vice-chairman and 
director of engineering. will continue !o 
have general charge of these activities, hu! 
will be relieved of certain detailed manage- 
ment duties, which will leave more time 
for outside contacts in industrial and pub- 
lic utility fields. A C Klein becomes engi- 
neering manager; James A Powell, chief 
mechanical engineer; W F Ryan and FE 
Hertel, assistant engineering managers. 
M W Carty is now senior mechanical engi- 
neer, G R Strandberg chief hydraulic 
engineer and R E Argersinger consulting 
H L Bunee, Jr, becomes man- 
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“Package-type” power plant designed by 
Peter F. Loftus, Consulting Engineers. Com- 
plete unit consists of boiler, turbo-generator, 
condenser, water treating system, spray tower, 
switchgear, fuel conveying system, all auxil- 
tartes. Generator capacity — 500 kw. 


THE “package-type” portable power plant was born of 


the needs of war—and of postwar rehabilitation. They 
are so designed that they can be “packaged” and sent 
overland and overseas. They can be readily moved from 
one location to another to meet critical demands for power 


in military and industrial operations. 


In service such as this, each and every functional unit 
and auxiliary must be selected on the basis of ability to 
Operate continuously with little maintenance or attention. 


It is, we believe, significant that Zallea stainless steel expan- 
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sion joints were chosen to absorb lateral motion in the 20” 


vapor line between the turbine exhaust and condenser. 


Zallea Standard Expansion Joints can be supplied in sizes 
from 4” to 30“ diameter, of many types of stainless steel 
as well as copper. We fabricate special expansion joints 
to meet practically any condition of pressure, tempera- 
ture and corrosion, and stand ready to consult with you 


on either standard or special requirements. 


Code - Craft’. 
ZALLEA BROTHERS & JOHNSON 


.-- EQUIPMENT FOR THE PROCESS INDUSTRIES 
814 LOCUST ST. « WILMINGTON 99 « DEL. 


_“PACKAGE-TYPE” POWER PLANTS 
= 
- 
197 “ 


for — 
Send for 36 page c 


EUREKA PACKING 


294-296 St., BROOKLYN 20, N. Y. 


Put""AMBEST'' toa 
long life test on any tough job 


This UNIVER- 
SAL packing 
—of long, pli- 
able, anti-fric- 
tion metallic 
alloy strands— assures low cost, long 
life packing protection and easy appli- 
cation on any rod in good condition. 
“AMBEST’—available for all pressures 
and temperatures up to 550° F.—is 
recommended for pumps, compressors, 
engines, throttles and valve stems. All 
needs are supplied by one packing when 
you use “ANMBEST.” 
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What does 


these problems. 


curved tubes from 1” 


day. 


THOMAS C. 
21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 
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Does it mean jamming of the 
cleaner when approaching curves— 
difficulty in negotiating short-radius 
bends—slowing up of tube cleaning 
in bends because of 
power—difficulty in withdrawing the 
cleaner after traversing a curve? 
Many engineers encounter all of 


insufficient 


Modern tube- 
cleaners for the 
problems of to- 


Wilson, however, has developed a Thomas C. Wilson's engineering staff 
line of tube cleaners for use in is available for consultation on diffi- 
O.D. to the cult or unusual tube cleaning prob- 
largest ever cleaned—tube cleaners lems. A 40 page bulletin describing 
that will go a long way toward the complete Wilson line—and a 
helping you overcome these and copy of the Wilson Tube Cleaners 
other curved-tube-cleaning troubles. Check List will be sent on request. 


WILSON | 


ager of business studies and reports and 
M H Cutler assistant chief structura! ep. 
gineer. Because activities of petroleum diy 
cover a broader scope than its designation 
connotes, its name was changed to process 
div and personnel titles changed as follows: 
Harry S Houghton to chief process engi. 
neer; R J Carter, T E Casselman, € T 
Chave, A W Pratt, H C Schutt and R | 
Geddes to process engineers. 


Cleaver-Brooks Co appoints Frederick W 
Hainer vice-president . . . Buffalo Forge 
Co has appointed N R Johnson factor 
manager and H D Hebard director’ of pur. 
chases . . . Lou Boudreau joined Whiting 
Corp’s personnel dept . . . Swartwout Co 
has named Earl L Wiseman vice-presiden 
and Royal L Meyer chief engineer and 
assistant manager of steam div . . . Alex. 
ander J Tigges has been appointed district 
technical advisor of Air Preheater Corp, 
with offices in New York. 


Edwards R Fish, 30 Laurel Ave, Windsor, 
Conn., announces that his services are 
available as engineering consultant on de. 
sign, construction, installation, operation 
and maintenance of boilers and unfired 
pressure vessels . . . Marvin Wright has 
been appointed purchasing agent of Iowa 
Elec Light & Power, Iowa Elec, Central 
States Elec, Northwestern Light & Power, 
Cedar Rapids & Iowa City Railway, Tama & 
Toledo Railroad. He will also continue as 
general traffic manager of Cedar Rapids & 
Iowa City Railway. 


John L Sybrandt retires and Lowell E 
Sennet succeeds him as manager of Lud- 
low Valve Mfg Co’s Chicago office . . 
Chase Brass & Copper Co has appointed 
Marvin A Joy assistant general sales 
manager of mill div at Waterbury. Walter 
E Evans will take over duties of sales 
manager of midwestern div at Cleveland. 
John S Coe has been appointed assistant 
to vice-president in charge of Cleveland 
operations. R E Fritsch has been elected 
president of Tube Turns, succeeding 
Walter H Girdler, Sr . . . Hereules Elec 
& Mfg Corp are now located at 250 
Atlantic Ave, Brooklyn 7, N. Y. Johns- 
Manville Corp elects Kenneth W Huf- 
fine vice-president in charge of new engi- 
neering dept at New York headquarters. 


Westinghouse Electric & Mfg Co ap- 
points Thomas I Lane as assistant to 
central district manager, E W Hoffman 
as central district order supervisor and act- 
ing stock supervisor, and A B McKelvy as 
staff assistant. Miss Beryle Priest ha: 
joined illuminating engineering dept of 
lamp div. Earl W McBratney was named 
sales promotion manager and Arthur F 
Sheean lamp manager for North Pacific 
district. George S Ryan has been ap- 
pointed assistant to vice-president, C B 
Dick manager of feeder div and E R 
Perry manager of Micarta div. S C Hoey 
has been made assistant director of head: 
quarters manufacturing engineering dept. 


Westinghouse Electric & Mfg Co a0 
nounces establishment of a New England 
district of lamp division’s field organiza 
tion and appointment of George H Mac- 
Gilvray as district manager. W O Lipp 
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CP Two-Stage Air-Cooled Compressors 


XTREMELY compact, Class PM Two-Stage 
Air-Cooled Compressors are ideal ‘for 
installation where floor space is limited. Dur- 
able Simplate Valves, effective intercocling, 
inlet valve unloading system and force feed 
lubrication afford high efficiency and min- 
imum maintenance. 
Class PM Compressors are available in 
direct-connected type with built-in or coupled 
motor, or V-belt drive, in sizes ranging from 


78 to 445 c.f.m. piston displacement, for pres- 
sures up to 125 pounds. Write for a copy of 


Bulletin 759, 5th Edition. 


There is a CP Air Compressor, stationary 
or portable, for every air requirement 
from 25 to 10,000 c.f.m. actual capacities 
and for pressures up to 5,000 pounds. 


kee 


Toots G CAG NeUMaTIC 


ELEcTRIC TOOLS 
HYDRAULIC TOOLS 


General Offices: 8 East 44th Street, New York 17, NY. SVIATION “ACCESSORIES 
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Fluids” 


A BETTER Strainer to “police your pipelines” 
© FIRST— The Screen, a high-grade woven Monel 
wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 

© SECOND— Finish. Cadmium plated inside and 
out for protection against corrosion. 

¢ THIRD—Easily Cleaned. Blow-off bushing 
made for easy removal. Bushing and Screen 
come out together. Screen automatically aligns 
on reassembly. 

e THOUSANDS IN SERVICE—Sold hy over 100 
Mill Supply Houses. 

6 sizes from 14" to 2” for pressures up to 600 
Ib. Reasonably priced. See your supply house 
or write for Bulletin S-200. 


YARNALL-WARING COMPANY 
100 Mermaid Ave. PHILADELPHIA 18, PA. 
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man was named assistant to president in 
charge of headquarters manufacturing dept; 
he will also continue as manager of U. §. 
Naval Ordnance Plant at Canton, Ohio. 
J R Weaver was named works manager 
of East Springfield, Mass., works of electric 
appliance div. He will also continue as 
manager of U. S. Naval Ordnance plant 
operated by company at Center Line, Mich. 
Ellis L Spray was elected vice-president 
and general manager of Westinghouse 
Electric Elevator Co in Jersey City, N. J. 


Robert P Smith has been appointed gen- 
eral farm sales manager of Westinghouse 
Electric Supply Co, with offices in New 
York. Houston B Watson has been made 
apparatus and supply manager of South- 
western district. Charles R Matthews 
was named manager of Northern Califor- 
nia district, with headquarters in San Fran. 
cisco. Westinghouse Supply buys Pixley 
Electric Co, which will be the headquar- 
ters for new WESCO West Central Dis- 
trict. Manager of district, which also 
embraces outlets in Cincinnati and Evans- 
ville, Ind., is L A Pixley. Appointment of 
Clinton R Hanna as associate director of 
Westinghouse Research Laboratories 
has been announced. He is also manager 
of electro-mechanical dept of laboratories. 
Westinghouse Radio Stations, Ine, elects 
Walter E Benoit as vice-president. 


General Electric Co names Lawrence 
Jennings assistant to E O Shreve, vice- 
president in charge of customer relations. 
C H Lang has been given direction of 
application and service engineering in ap- 
paratus dept. A K Bushman has been 
appointed manager. G W N Riddle has 
been given responsibility for media in 
advertising of apparatus dept products. 
Ralph J Cordiner has been elected vice- 
president of GE. He also remains as assist- 
ant to Charles E Wilson, president. 


Fisher Governor Co announces appoint- 
ment of Allan K Cook as exclusive sales 
and engineering representative in Western 
Kentucky and Southern Indiana, with 
headquarters at 505 S Third St, Louisville, 
Ky. . . . Honan-Crane Corp has named 
B F Hunter consulting engineer in charge 
of research and sales engineering. He also 
serves as chief of research. 


Air Reduction Sales Co announces fol- 
lowing appointments: H F Henriques be- 
comes general sales manager; J J Lincoln, 
director of sales services; C M Bloodgood, 
assistant to vice-president in charge of 
sales. All of the above will have offices at 
60 E 42nd St, New York City. H P Etter 
has been appointed sales manager of Pa- 
cific Coast div, with headquarters in Mills 
Tower Bldg, San Francisco . . . Peoria 
office of Lineoln Electric Co has been 
moved to 214 Second St... C F Patterson 
joins Eutectic Welding Alloys Co’s field 
-engrg staff for Mich. John A Owen joins 
company as field engineer for N. Carolina. 


Northern Equipment Co appoints W 
Hunter chief engineer, H A Schlieder 
assistant chief engineer and H H Weining 
director of research ...€C J Tagliabue 
Mfg Co sold its assets, including good 
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NICKEL AIDS THE POWER INDUSTRY 


to KEEP EM OPERATING! 


In this day of acute shortages of almost 
everything, power plant engineers are 
doing an amazing job of meeting de- 
mands for power—the power to keep 
‘em operating. 

Part of this success is due to their 
foresight in specifying materials that 
assure long life and withstand the added 
hardships imposed by ever-increasing 
peak-load demands. 

With the production of tanks, guns, 
and planes dependent upon power 
capacity, Nickel makes a valuable con- 
tribution towards uninterrupted opera- 
tion, through the improved properties 
it imparts to ferrous and non-ferrous 


alloys used in power plant equipment. 

So today the exigencies of war illus- 
trate more clearly than ever the simple 
truth of the familiar axiom, “A little 
Nickel goes a long way” toward in- 
creasing the dependability of power 
plant equipment, from turbine blades 
to high pressure valves, from flange 
bolts to shaft forgings. 

The technical staff of International 
Nickel has been privileged to cooper- 
ate with the power plant engineers and 
Government authorities who have made 
possible the great increases in power 
on which so much of the war effort 
depends. INCO engineers and metallur- 


gists offer counsel and data to all who 
desire assistance in the selection, fabri- 
cation, and heat treatment of ferrous 
and non-ferrous metals. 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


* Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York 5, N. ¥ 
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ASH HANDLING METHOD offers 


3 IMPORTANT ADVANTAGES 


Le 


will, name and patents, to Portable Prod. 
ucts Corp, Pittsburgh, Pa. . . . General 
Controls Co announces appointment of 
Joseph W Wilson as manager. of Glen. 
dale, Calif., branch office . . . Cornell. 
Dubilier Electric Corp names K C Bur. 
caw sales manager of jobber division . . . 
Electric Storage Battery Co elects Lester 
E Lighton vice-president in charge of en- 
gineering . . . W S O’Connor has been 
appointed district sales manager of U. §, 
Gauge Co at 233 Broadway, New York. 


CURRENT AWARDS 
Phelps Dodge Copper Products Corp, 


Inca manufacturing div, has received four 
stars for its “E” flag. Chain Belt Co and 
Skilsaw, Inc, added third stars. 

Briggs Clarifier Co has been awarded a 
second star. Cochrane Corp and In- 
fileo, Inc, have received the same honor. 
Burke Electric Co, power piping div of 


In the Beaumont “Vac-Veyor” pneumatic ash handling system the 
exhauster, receiver, separator and air washer are combined as one 
unit. Operating advantages include: (1) All ash delivered into the 
silo, none into the air. (2) Ashes’ delivered practically dry, which 
minimizes the possibility of packing or freezing in the silo. (3) Con- 
tinuous operation, with low steam consumption. What are your 


Blaw-Knox Co and Farr Co have received 
Army-Navy “E” flags. 

Cooper-Bessemer Corp has received fifth 
gold star for its Maritime “M” pennant. 


Kennedy Valve Mfg Co and Kieley and 


ash handling problems? Send today for literature. 


BEAUMONT BIRCH COMPANY 


1505 RACE STREET 
DESIGNERS « MANUFACTURERS ¢ ERECTORS OF COAL AND ASH HANDLING SYSTEMS 


PHILADELPHIA, PA. 


a Improved 
WESTPORT 


tyl 
BACKING RING 
JOINT 


Eliminates Protrusions in pipes! 


The Westport Patented Welded Joint 
provides a smooth pipe contour at the 
base of every weld. 


There are no “icicles” . . 
trusions! 


This new method, especially suit- 
able in the welding of heavy wall 
piping for high-pressure-temperature 
conditions, is proving satisfactory in 
lines operating at 1250 pounds per 
square inch and 925 degrees F. total 
temperature steam service. 


Mitchell's service includes this West- 
port method, which consists of the use 


+ ho pro- 


of a joint in which the ends to be 
welded are formed and machined to 
provide a special U-shaped groove, 
joining the lips at the root of the weld 
by the oxyacetylene process and com- 
pleting the joint by the usual electric 
are procedure. 


Important: With the Westport Joint, 
there’s no sacrifice in the strength of 
the pipe due to removal of wall or 
Backing Ring . . . there are NO gaps 
between rings and inside of the pipe 
wall ... and there’s greater flexi- 
bility in alignment of pipe, valves and 
fittings! 


WRITE WITHOUT DELAY FOR FULL DETAILS 


W. K. MITCHELL & CO., Inc. 


PHILADELPHIA 46, PENNA. 
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Mueller, Inc, have been awarded second 
stars for their “M” pennants. 


Peabody Engrg Corp has been awarded 
Maritime “M” and Victory Fleet flag. Far- 
ris Engrg Co won the Maritime “M.” 
Wood River refinery of Standard Oil Co 
of Indiana has received the National 
Security award. 


OBITUARIES 


Charles W Appleton, 70, retired vice- 
president of General Electric Co and for- 
mer assistant district attorney and magis- 
trate of New York City, died Jan. 10. 
Edmund J Hurley, 63, mechanical engi- 
neer specializing in heating and ventilating 
work with Stone & Webster Engrg Corp, 
died on Jan 4 at Wakefield, Mass. 

John W Pauling, 55, vice-president in 
charge of heating equipment sales, Minne- 
apolis-Honeywell Regulator Co, died Jan 17. 
Eshelby F Lunken, 54, president of Lun- 
kenheimer Co, died suddenly Jan 25. 


Harvey Morse Cushing, 69, authority on 
steam power generation and for 22 years 
chief mechanical engineer of Buffalo Niag- 
ara Electric Corp, died recently. 


A P Steiner, 71, consulting engineer, for- 
merly chief engineer and superintendent 
of Landis Tool Co, died Jan 8. 

Charles E Griswold, 66, chief engineer 
of Long Island Hospital in Boston Harbor, 
died Jan 22. 

Harold B Lauer, 51, vice-president of 
English & Lauer, Inc., died Jan. 3. He was 
a member of ASHVE and ASRE. 

Clyde E Houston, 62, vice-president and 
general manager of Southern California 
Edison Co and president of Los Angeles 
County Fair Association, died on Jan. 8. 
Chester B Myers, purchasing agent, died 
recently after 35 years’ service for follow- 
ing companies: Iowa Elec Light & Power. 
Iowa Elec, Central States Elec, Northwest: 
ern Light & Power, Cedar Rapids & lows 
City Railway, Tama & Toledo Railroad. 
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HERE'S 
STRONG'S 
SUGGESTION 


Latest refinery practices on reboiler and reflux unit installations 
include sensitive control instruments on steam supply to main- 
tain the exact temperature required for precise ‘‘cuts’’. 

Both Strong open and inverted bucket type traps discharge 
intermittently, providing a purging action as a part of the 
operating cycle. This feature, so desirable under most conditions, 
may result in instrument “lag’’ in time-temperature processes. 
On this job condensate must be drained continuously. 

Working with the STRONG complete line—STRONG engi- 
neers have been able to recommend STRONG continuous flow 
float traps. Compact and dependable, these traps are now in 
service, permitting more precise ‘‘cuts’? and insuring successful 
reactions in this important refinery production phase. 


We Furnish the HOW as well as the WHAT WITH! 


Steam systems will operate with many different 
types and applications of traps, reducing valves 
and other specialties. 

They operate best only when the right units 
are installed to best advantage. That calls for 
intimate knowledge of your problem, experience 
with all types of steam specialties—and a complete 
line to give you the benefit of the unbiased rec- 
ommendation. 

Strong engineers are always ready to help. 
You can be sure that their recommendations will 


be backed by long experience with the complete 
STRONG line, including open and inverted 
bucket, closed float, float - and - thermostatic 
(blast) traps, etc.—forged, fabricated (welded) 
cast and semisteel construction. Send your 
problems to Strong, Carlisle & Hammond 
Company, Cleveland 13, Ohio. 


STRONG, CARLISLE & HAMMOND COMPANY 
Cleveland 13, Ohio 


OTHER 


STRONG 


POWER © March, 1945 203 


= Bea! 
| 
‘ 
; 
t = 
f 
$ 
p= 
t- a a> & 
a 
>. 


REPACK UNDER 
PRESSURE COLLAR 


im 
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AND SEAT In these days of round-the-clock 
operation, time spent in the main- 
SLIP-ON tenance of equipment means a loss , 
— DISC HOLDER in production that can never be 
HEXAGONAL made up. If it’s flow control equip- 
ment, Powell has the answers. 
DISC Here are two examples. For 
The 
met 
Lock NUT on 


Fig. 150—a Union Disc Globe Valve § “St 


—is an economical valve for low pres- ns 
sure steam, oil, water, gas or air. The we 


composition disc can be quickly and 
easily replaced without removing the valve from 
the line merely by backing off the hexagonal ring § Aj 
nut, lifting the bonnet assembly out of the body § nar 
and removing the slip-on disc holder. The discs, § ple 
especially for the smaller sizes, are readily obtain- An; 
able and very inexpensive. Discs of various com- § (Ge, 
positions are available to meet different service & pre 
conditions and the importance of using the right 
disc cannot be over-emphasized. The seat can be 
refaced without removing the valve from the line, 
as indicated above. 


All Powell Valves that require repacking are pro- 
vided with a specially machined cut-off to permit 


Fig. 150 repacking under pressure when wide open. 
BRONZE ‘“‘UNION” COMPOSITION 
DISC GLOBE VALVE 
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DISC 
LOCK NUT 
REPACK UNDER PRESSURE 


SHOULDER AND SEAT REGRINDABLE, 


RENEWABLE 
SEAT RING 


HEAVY HEXAGONAL 
RING NUT 


HARDENED METAL-PLATE 


REGRINDABLE, RENEWABLE 
SEMI-CONE DISC 


For extra long life, Fig. 1708 is recommended. 
The seat ring and disc are made from special hard 
metal compositions. The hardness of the seat and 
disc, with their wide contact surface, tends to re- 
sist erosion and corrosion over a long period of 
time. Without removing the valve from the line, 
e § seats and discs can be reground to a new tight 
q § bearing and, when necessary, new ones can be 
easily installed. No special tools are required. 


& @ All Powell Valves are designed to make Mainte- 
Y @ nance as easy as possible. This includes the com- 
>» @ plete Powell Line of Cast Steel Valves—Globe, 
' @ Angle, Gate, Y, Check, Non-return, etc., Hand, 


' § Gear and Motor Operated—for working steam Fig. 1708 
. pressures from 150 to as high as 2500 pounds. BRONZE “‘WHITE STAR” GLOBE VALVE 


The Wm. Powell Company 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 
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POWER FOR BIG STORES 
MUST BE SUPER-SAFE 


Imagine power failure at dusk in a big store! 
Lights out...then panic, thievery...bad pub- 
licity. It is all too much to risk. That is one rea- 
son why large department stores favor ALCO 
Diesel.Engines for safe, sure power, instantly 
available. 


ALCO Diesel Engine designers pioneered in pro- 
ducing Diesel power units that have not only 
demonstrated extraordinary dependability, but 
provide required capacity with money-saving re- 
ductions in space and weight. On shore, in ships, 
and in mobile equipment, these characteristics 
are of vast importance. 


These are solid reasons why more than 1,500,- 
000 horsepower of ALCO Diesel Engines are in 


is). 
iy 


avs 


service today. ALCO’s powerful, reliable, compact; 
‘high-speed, ultra-durable engines are an immense 
advance over massive, cumbersome old-style 
engines. 


That is why war demands call for all we can 
make. But ALCO research goes on. After the war, 
still better ALCO Diesel Engines will open your 
eyes to new possibilities in power availability, 
versatility, and efficiency. 


t 
t 


30 Church Street, New York 8, 


y 


“ALCO DIESEL ENGINES 
for Universal Application — 

N. ¥ 


be 


Combustion efficiency as applied to 
Boiler Plant Operation, Fuels and 
Equipment is now a most important 
factor in Defense work. Fuels cost 
more than ever before. Boiler loads 
are heavier. A scarcity of some kinds 
of fuel is apparent. 


The Combustion trained man—the Hays 
trained man—can do his part, and 
open up big opportunities for himself 
that never existed before, by devoting 
a little of his spare time in training 
himself to meet present conditions. 


How? Through the 

dust | simple, easy read- 
Friends ing, practical Hays 
International Home Study Course 
Armour and in Fuel and Com- 
on Ba- bustion Engineering. 
pany as For 26 years the 
ale | Hays Institute has 
Iron Fireman specialized exclu- 
sively in training 
Com- on in Combustion Effi- 
State of | ciency. Hundreds of 
Cities Servios Hays trained men 
den” now hold substan- 
tial positions of re- 


sponsibility. What 
we have done for them we can do for 
you, in your spare time. Many com- 
panies urge their men to enroll. They 
know the value of Hays Combustion 
Training. 


Gay more than ever. Gend the cou 
Now. No obligation of course. 
Hays Institute of Combustion 


430 N. MICHIGAN AVE., CHICAGO, ILL. 
DEPT. 13 , 


Our 26th Continuous Yeor... 


Hays Institute ef Combastien, 
430 N. Michigan Ave., Chicago—Dept. 13 


Please send me your Free Book ‘‘Opportunitics 


"Write for these 


If you do not already have these 
helpful bulletins on Adeco fuel in- 
jection equipment, you can get them 


informative 


for the asking. The \ 
pulletins listed here present details 
on today’s line of Adeco fuel injec- 


tion pumps. nozzles, nozzle holders 


and nozzle testers. 


Write for them by name, 


GUIDES TO DEPENDABLE 


Adeco Moc 
single unit 


mps with plunger diam- 
en trom 20 to 31 mm. 


del PV — covers 


fuel injection 


@ Adeco Model P — covers 


single unit 
pum 


fuel ‘injection 


in a range from 


7 mm to 22 mm plunger 


. diameters. 
Adeco Fuel 


Injectors — pre- 


sents the complete line of 


Adeco standard 


and nozzle 


injectors 
holders, includ- 


ing water-cooled type. 
@ Adeco Nozzle Tester— 


brings the 


complete story 


on this widely-used port- 


able equip 


ment for testing 


fuel injectors and hydrav- 
lic devices, 


or if you prefer, ask for complete catalog. 


L EQUIPM ENT CORP. 


t+ oO a 


— 
— 
FUEL INJECTION EQUIPMENT 
— 
SEND FOR FREE BOOK oe 
The coupon below will bring you, with- = 
out expense, full particulars regarding 
; the Hays short, prastical, easy poate, < 
home study Course in Combustion. 
your part by starting now to train your- 
self in the uncrowded wide - field 
ring. 
, to- 
on 
for the Combustion Expert’’—No Obligation. 
FT & DIESE 
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COOLER — CLEANER — LONGER LIFE 


Early tube failure was traced to plug-type 
dezincification, with a change of metal indi- 
cated. But Scovill Service in Metals blamed 
unusually high temperatures and insufficient 
tube cleaning. Better operation lengthened 
life of replacement tubes many years. 


LOCALIZED INFECTION CURED 


Persistent failure of two rows of tubes in the 
first pass of a condenser was puzzling, be- 
cause tubes in adjacent areas were normal. 
Scovill Service in Men helped the chief engi- 
neer work out an inexpensive construction 
change, ending the premature failure. 


USEFUL TO UTILITIES 


Scovill’s Condenser Tube Booklet will be 
found in many a utility power plant — on in- 
dustrial and marine engineers’ desks, too — 
because it gives valuable information on 
metals, installation, analyzing trouble sources. 
It is part of Scovill’s Service in Manuals. 


Many power plant operators look first to 
Scovill for news on new developments... ad- 
vice on installation practice... help in solving 
problems — because Scovill is 


One Company Which Gives You 


ONE PRODUCT 
..- Condenser Tubes 


THREE SERVICES 


MANUFACTURING COMPANY 
WATERBURY $1, CONN 


For a free copy of the new Scovill Condenser Tube Booklet, write SCOVILL MANUFACTURING CO.,13 Mill St., Waterbury 91, Conn. 
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Long-distance control 
wastes time and labor 
in tube cleaning 


Roto offers you operating control of tube 
cleaners where you need it most, right at 
the cleaner. An air valve, directly behind 
the Roto motor, permits the operator him- 


self to turn air on and off instantly, elimi- >a» A ° | 
ies Mippy) No Kicks | 


nating the helper and saving time ordi- 
narily lost by signalling. The advantages 
of Roto Tube Cleaners are particularly Mai 
noticeable where a number of them are in hy ) No (ares ‘ 


simultaneous operation. Why not enjoy 


the time- and labor-saving features of \ 527 @//); 
Roto Tube Cleaners now, when you need SES No 


them most? 
"ALL'S WELL 
with 
CRYER TRAPS” 
= J 


Users of Cryer Traps actually wrote 

the headline of this advertisement. 
For example, here are a few of the 
comments on care-free performance 
under all conditions. 


{/ 


... “three years’ service without re- 
placements” 
.. “performance entirely satisfactory 
over a period of five years” 
. “cleaned only two or three times 
in three years” 
.. “the-e has never been any sticking” 
... "need very little care” 
.. “easily accessible for cleaning” 
... “like the air elimination of Cryers” 


... “for their capacity, bulk is less 
than other types” 


Such remarks from users adds up to 
this, “All’s well with Cryer traps”. 


The ROTO Company The reasons for the superior perform- 


ance of Cryer Bucket Steam Traps lie 
145 Sussex Ave., Newark I, N. J. in the exclusive features of design 


A Division of Elliott Company which are fully described in illustrated 
literature available on request. Get 
all details on these man-power-con- 
serving, dependable, easily installed 
traps, TODAY. 


SPECIFICATIONS 
Sizes to 24” 
Capacities—500 to 38,000 Ibs. water 
Pressures—1 to 250 Ibs. 


FOR POWER and PROCESS STEAM ; 
We carry all sizes of traps and spare 


6Sizes...50 to 150H.P....125tc 150 parts for the line formerly known as 
Ibs. W.P. A quick steaming all-welded Pay: iA the J-M Ball Steam Trap. 


rtable boil ith refract lined | 
75 Years Boilermakers 
For 6” scale with pipe diameter marking, : TRAP & VALVE CO. 
366 Madison Ave., New York, N. Y. 
KEWANEE BSILER CORPORATION Manufacturers of 


steam specialties for over 45 years. 
KEWANEE, ILLINOIS 


Division of Raviaror & Standard Savitary conrozanon 
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KEEP A COPY OF THE U.S. 
GASKET CATALOG HANDY 


Revised, and up to date, this new catalog 
gives complete data, specifications, and 
other details of the Ajax line of gaskets. 
A copy is yours for the asking. Write 
today ... no obligation. 
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“THE GASKET THAT BREATHES” 


U.S. GASKET 


1592 PIERCE STREET, CAMDEN, NEW JERSEY 


Spiral 


METAL and ASBESTOS 


GASKETS 


Gaskets are cheap . . . until they fail in service, 
and then they’re the most expensive item in the 
installation. So it’s good insurance to know your 
gaskets and who makes them. 

U. S. AJAX gaskets are produced by men who 
have over a quarter of a century of specialized 
gasket experience . . . men who have improved 
on gasket design and construction until there 
isn’t a better gasket made for pressures from 
10 psi to 3500 psi. 

Here are the facts: AJAX gaskets are con- 
structed of a single ply of metal, preformed in 
a U-shaped groove, and spiralwound from the 
inside to the outside. Between each metal ply 
there are inserted two parallel thicknesses of 
UGASCO Asbestos filler, one on either side of the U 
groove. A free air space ...a “breather space” . . . between 
each thickness of filler assures that the gasket expands and 
contracts in relation to internal pressure change. AJAX 
Spiral Wound Gaskets are used wherever a sure seal is 
required in any pipe line or similar joint. 
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drained with 
COCHRANE 


= handling the drainage of low- 
pressure separators of any make, the 
Cochrane Multiport Drainer is ideally 
suited. 


large port areas, providing t : 
dously large discharge capacity. 


DISTINGUISHING FEATURES: 


1. Cylindrical vaive, absolutely bal- 
enced, mokes possible use of 
lerge ports. 

2. Valve never leaves its seat and 
Is self-cleaning. 

3. Only one moving element, seif- 
tontained in body—no stuffing 
boxes, links or springs. 

4. Entire mechanism accessible —con 
be lifted out after removing casing 
cover. 

S. intet ot top prevents air 
binding—beffle prevents 
water hitting floet. 


Equip all your separators with Cochrane 
Multiport Drainers. Write for Publication 2925. 


COCHRANE CORPORATION 
3106 N.17th Street, Philadelphia 32, Pa. 
SEPARATORS PURIFIER 


"ORDNANCE ged 
DA Y after DAY 


since 1942 


Yes, in 1942 a large southern ordnance plant 
ordered 16 Henszey Boiler Feed Regulators 
for “guard duty” on vitally important 
boilers. 


Henszey Regulators maintain proper boiler 
water levels continuously, automatically 
and accurately under all local conditions. 
They are easily installed right in the feed 
line—no additional supports are needed. 


And did these Henszey Regulators do the 
job? You bet—so well that three more 
were recently added to the sixteen already 
in service. 


Write for bulletin. 


HENSZEY COMPANY 


Dept. D3 » Watertown, Wis. 


NE 


| 


BOILER FEED REGULATORS 


Continuous Blowdown @ Distillation Systems ¢@ 
Feed Water Meters e@ Flow Indicators e@ 


Heat Exchangers 
Proportioning Valves 
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“Utility Plant 


_Another illustration of how Conseco Engineers give 


better, faster service on condenser repairs 


This happened a few months 
ago, when a 35,000 sq. ft. con- 
denser shell, a cast iron turbine 
casing and an exhaust trunk blew 
out in one of the largest utility 
plants in the southwest. After 
learning that the best delivery they 
could get on a new shell was 12 
weeks, and that a new trunk and 
casing would take 16 weeks to 
build by the original manufacturer, 
they phoned Condenser Service. 


One of our trained trouble- 
shooters flew down, made a care- 
ful check of the whole situation, 
and 20 hours later was on his way 
back. And within 18 days, all ma- 


terial needed to get this important 
central station going full tilt again 
was on its way. 


Here's how we did it. We built 
a new shell 2 in. shorter than the 
old one, so we could use the old 
tubes and other serviceable parts 
of the old condenser, built a new 
exhaust trunk, and patched the old 
turbine casing in over 400 places. 


Entirely apart from the fact that 
we saved him over $30,000.00 on 
this job, and got his plant going 
90 days sooner than he expected, 
the vice-president of the plant was 
tickled with the patched turbine 
casing because it was so much 
more rigid than ever before. 


Don't wait fora condenser 
breakdown to force you to shut 
down a vitally needed power unit. 
Plan your overhaul now, while you 
can schedule your shutdown off- 
peak. And for a workmanlike job 


HERE'S THE 
TROUBLE-SHOOTER| 


—done when you want it—in the 
shortest possible time, call us, 
because: 


We have the know-how—Our 
men are trained specialists. For 
17 years we have been designing, 
building, modernizing and servic- 
ing all types and sizes of con- 
densers and heat exchangers. 


We have the facilities—Con- 
veniently located shops, our own 
tools and techniques are all geared 
for faster, better servicing of 
condensers. 


We never 
sleep — We 
operate on a 
24 - hour, 365- 
day - a - year 
schedule, 
which means 
that your job 
keeps moving 
every minute. 


A wire or phone call will start your 
job rolling—on schedule or faster. 


A highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 


ENGINEERING CO., INC. 


81 RIVER ST., HOBOKEN, N. J. Phone—HOboken 3-4425 After 6 P.M. or Sundays—HOboken 3-4428 
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—The Improved FREDERICK STOKER—— 


. DESIGNED to get every bit of 
heat from every ton of coal.. 


We have been stoker specialists since 1918. The improved FREDERICK 
Stoker line is the foremost stoker value in America because 
the fully active grate surface 

V continuous speed type transmission 

V completely enclosed windboxes and mechanism 
plus other FREDERICK engineered features,* give maximum combustion 
efficiency with minimum service and maintenance—and result in lowered fuel 
consumption. 
*Our Stoker catalog enumerates additional reasons why you should use 
FREDERICK Stokers. Send for your copy... today. 


EDCO 
STRAINERS 


ALSO KEEP IN MIND 


—for over 25 years FREDERICK has been 
making fine Centrifugal Pumps, guaran- 
teed to meet the operating conditions 
for which they are sold. Write for full 
information. 


Hopper and 

Bin Feed 
Models; 200 to 850 Ib. per 
hour. Clinker Type or Side 
Dumping Grate. 


©0000000800000 
oe ° 


IRON & STEELCO. 
Frederick, Maryland 


BASKET TYPE 
FOR VARIOUS FLUIDS 


The EDCO basket type strainer 
is used extensively on suction and 
pressure pump lines carrying 
water, oil and other fluids. 


The baskets are made from 
either brass or steel screens or 
perforated sheets, depending on 
the nature of the operation. 


EDCO Strainers are easily re- 
moved for cleaning by the 
handle attached to the basket. 
The body and cap are cast bronze 
but can be made from steel or 


Every wire, every strand, is PREformed to the exact shape it takes 
inthe rope. This relieves internal stress—makes the rope more flexible. 


Specially Designed for Elevators 


Macwhyte PREformed Elevator 
Ropes are made from tough, flexible 
wire found by years of experience 
to be best for elevator service. The 
correct lay and combination of 
wires are used to keep stretch ata 
minimum, yet make the ropes as 
flexible as possible to withstand 


bending fatigue. Flexibility is 
further improved by Macwhyte 
Internal Lubrication, which keeps 
individual wires and strands free 
to move as they bend around 
sheaves and drums. 
MACWHYTE COMPANY 


2944 Fourteenth Ave., Kenosha, Wisconsin 


Specify Macwhyte PREformed Elevator Ropes to your maintenance man 


MACWHYTE 


PREformed ELEVATOR ROPES 


The CORRECT Ropes for your Equipment ee 


NO. 787-E 


semi-steel, threaded or flanged. 


EDCO makes strainers for 
steam—air—gas and fluids. 
Write today for detailed data on 
these products. They offer you 
many savings. Ask for Bulletin 
863. 


EDDINGTON 
METAL SPECIALTY CO. 


P.O. BOXK EDDINGTON, PA. 
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as problems are something like bull dogs. If you don't 
know how to handle them they're tough . . . mighty tough. But if you have the 


know-how there’s no question as to who is the master—you or the problem. 


J. F. Pritchard and Company engineers have the know-how for solv- 
ing and executing the more perplexing problems. Their experience in design- 
ing, engineering and constructing some of the most outstanding projects dur- 


ing the past several years is definite proof of their unchallenged ability. 


Petroleum—Chemical—Petro-Chemical—Natural Gas—Power— 
Cooling Towers—no matter what the job, Pritchard Engineers can be of real 
service to you...today and tomorrow... for what they do today is 
dependable tomorrow. J. F. Pritchard and Company, Fidelity Building, Kansas 
City 6, Missouri. 


KANSAS CITY 


HOUSTON 
TULSA ( NEW YORK 
CHICAGO PITTSBURGH 


ENGINEERS AND CONSTRUCTORS 
FOR THE CHEMICAL * PETROLEUM * GAS AND POWER INDUSTRIES 


Manufacturers of Mechanical and Atmospheric Cooling Towers 
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to 
expedite 


PLANT 
MAINTENANCE 


Busy engineers and superintendents 
responsible for power plant main- 
tenance will welcome the newly- 
revised and enlarged Oakite Digest 
describing 71 commonly-recurring 
cleaning, descaling, derusting oper- 
ations. 

They will find much valuable 
data on a wide range of plant main- 
tenance tasks such as paint strip- 
ping, reconditioning exterior painted 
surfaces, cleaning heat exchangers, 
Diesel cooling systems, Diesel lube 
and fuel oil filters, lube oil coolers 
and oil preheaters. 


Techniques Are Time-Tested! 
Dn the last two years many bearing metals 


This factual Oakite Digest has been 4 : have disappeared from the market. But MAGNOLIA 
ag ANTI-FRICTION METAL is still available. 


cessful, current experiences of over 
300 power plants . . . the Oakite BS And, furthermore, its composition remains unchanged. 


techniques set forth have stood up > It is still the same graphite-treated, self-lubricating 
under long and grueling tests. . . > alloy having the lowest coefficient of friction of any 


they will help you to save time and : known bearing metal — 300% lower than genuine 
money by reducing equipment out- + (mae babbitt 


of-service time. 
re The next time bearings need relining, why not use 
FREE copy gladly sent on request. ae this well known, widely accepted metal? Your local 

distributor carries MAGNOLIA ANTI-FRICTION 


METAL in stock for immediate delivety. 
OAKITE PRODUCTS, INC. 


23 Thames St., NEW YORK 6, N. Y. * 
Technical Service Representatives located in All 


Principal Cities of the United States and Canada 


zed cleaning MAGNOLIA BEARING METALS 


MATEGIALS METHODS FOO EVERY CLEANING BEOUIREMENT 
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CHEMICALS 


NORDBERG 
DIESEL POWER 


Here are a few of the many applications for 
which Nordberg Diesels supply power. If your 
future plans include a new power plant or an 
» addition to your present power facilities, inves- 
D> tigate the merits of Nordberg Diesel power. 


NORDBERG MFG. CO. 
Milwaukee 7, Wis. 
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Stop it with 


It's easy to stop wasting power with 
Ranarex. Just measure the CO: in flue 
gases with this instrument and you can 
regulate combustion to the exact point 
at which you get the most power possible 
from the fuel consumed. You eliminate 
guesswork, stop wasting fuel. Users re- 
port big savings—up to 20%. 

Anyone can operate Ranarex. It’s so 
simple it can be taken apart with a 
screwdriver. It’s the only all-mechanical 
CO; indicator and recorder—contains no 
chemicals or fragile parts to get out of 
order. Yet it gives almost instant read- 
ings, accurate to within 3/10-of 1% 

Get full details about this amazing 
fuel-saver now! Write to The Permutit 
Company, Dept. A, 330 W. 42nd St., New 
York 18, N. Y. In Canada: Permutit 


Company of Canada, Ltd., Montreal. 
* Trademark Reg. U.S. Pat. Off. 


does your guarantee 


cover pumps installed 


in 1902? 


New .. . \MPORTANT 


FOR YOUR DATA FILE: 
Bulletin 3003 gives full details on the 
new submerged pump design developed 


by Yeomans, pioneer builder of sew- 


age and drainage pumps. 


( = call from Paul Zimmerman, chief 


engineer of Wilson Brothers Company 
building, Chicago, concerned one of two 
Yeomans centrifugal wet pit ejectors installed 
in 1902. For 42 years they had been tending 
quietly and efficiently to their job of pump- 
ing drainage, seepage and toilet wastes. 
Rust finally ate through the suspension pipe 
of one pump and attacked the impeller. A 
new ejector was installed. 

Such records are not uncommon for 
Yeomans Pumps—are, rather, the usvol 
thing. Yeomans Pumps are engineered ond 
built to deliver just such service. This de- 

pendability you can take for granted is 

characteristic of all Yeomans products. 


YEOMANS BROTHERS COMPANY! 
1446 North Dayton Street, Chicago 22, Illinois 
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In their new "Speedaire’’ Worm Gear Reduction 
Unit, the Cleveland Worm and Gear Company 
uses fan-cooling to reduce operating temperatures 
and thereby increase power transmission capacities. 


P) Additional efficiency is provided by mounting the 
final drive shaft on Timken Tapered Roller Bearings. 
This assures constant shaft and gear alignment; 
protects the worm gear against radial, thrust and 
combined loads; and eliminates power loss through 
friction. Thus "Speedaires" can do work that former- 
ly required larger units. 


The Cleveland Worm and Gear Company has used 

Timken Bearings in their standard units for years; 
~~) has proved that it pays — and so have users 
— of Cleveland equipment. Make sure you 
have them in your new gear reduction units. And 
see that the trade-mark "TIMKEN" is on every 
bearing. The Timken Roller Bearing Company, 


Canton 6, Ohio. 
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Make Your Overhead 
Valves SAFE And 
Easy to Reach--- 


With the Babbitt Rim for Valves you 
eliminate danger and banish the step 
ladder. You can now place your 
valves wherever they come econom- 


HERCULES 


Seamless Copper 
FLOATS _ 


GUARANTEED 
TO STAND UP! 


Every Hercules Float carries our guaran- 
tee to stand up under 350 Ibs. working 
pressure and 500 degrees temperature. 


Fabricated of seamless copper under our 
special spinning process. Hercules Floats 
are uniform in thickness and high in 
mechanical strength. 

You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
special types to your specifications—to 
give long, dependable, economical service. 
Insure care-free maintenance of water 
level in your heaters, tanks, reservoirs 


ically and conveniently. They fit any a equipment by specifying 
valve. Let us tell you more about them. 
Write today. 


BABBITT STEAM SPECIALTY CO. 


New Bedford, Mass. 


HERCULES FLOAT WORKS 


200 Franklin St. 
SPRINGFIELD, MASS. 


Another Reason Why 


VIKING 


Is The 
LARGEST SELLING ROTARY 
PUMP IN THE WORLD 


BY OPERATING THE VIKING PUMP 


IN THE OPPOSITE DIRECTION THE 
FLOW OF LIQUID WILL BE REVERSED 


Viking Rotary Pumps are designed and built to deliver liquids 
with a smooth, even flow ... without pulsation or pounding. 


“Smooth as silk” performance is assured because Vikings 

work with no reverse motion to create turbulence. With a 

Viking, the liquid enters your pump through an oversize ori- 

fice, travels in a curve three-quarters of the way around your 

pump. and is then discharged. Vikings will operate equally 
well in either direction. 


For complete information about Viking Rotary Pumps 
widely used in the power equipment field, write today 
for Bulletin 800. It will be sent free by return mail. 


MERIC 


VIKING 
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COMPANY 


CEDAR FALLS IOWA 


Next Packing Job 
L-A-S-T! 


During these days of increased 
production, it is especially an- 
noying and costly to experi- 
ence shutdowns due to packing 
trouble. 


There is a solution. Install 
France “Full-floating” Metal 
Packing in your engines, 
pumps and compressors. The 
result is increased efficiency. 
And each job lasts for years 
without maintenance expense. 
Saves money, too, in the long 
run. 


Installation is a simple pro- 
cedure. See that the rings are 
installed as lettered to corre 
spond with similar 
letters on the case. 
As simple as A-BC. 


Write for details and 
Seldon, \ Folder M-7. Make 
Sctisdoction your next packing 
vorantee job L-A-S-T! 


THE FRANCE PACKING COMPANY 
Tacony Philadelphia 35 Penna. 


Mid-Continent Representative: 
Mr. J. M. FULLER, 3725 West 7th St. 
FORT WORTH, TEXAS 


Original 


FRANCE 


METAL PACKING 
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Cuffs 


Power costs have gone down 50% in the Ford 
Motor Company's Chicago power plant near the 
Calumet River. This is another example of how 
modern automatic extraction type turbines can cut 
power costs, far below costs of older methods of 
power generation. Superintendent reports ‘‘ex- 
cellent service record during the period since in- 
stallation with no interruption.” 


Engineered to Fit the Job 
Taking 225 lb. 525° steam at the throttle, the 
Worthington-Moore turbines exhaust to the con- 
densers, and automatically extract steam at 5 lbs. 
pressure to satisfy variable process and heating 
steam requirements. 
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Cas’ s with 


Tur bine-Generctor Units 


Investigate WORTHINGTON-Moore Teamwork 
In many other turbine-generator installations, 
firms like yours have profited from Worthington's 
broad experience with steam power plant equip- 
ment, plus Moore's years of turbine engineering 
and manufacture. Write us, or call our nearest dis- 
trict office. Worthington Pump and Machinery Corpora- 
tion, Moore Steam Turbine Division, Wellsville, N.Y. 
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C. H. WHEELER 
OF PHILADELPHIA 


STEAM CONDENSERS 


AIR EJECTORS 


MECHANICAL DRAFT 
COOLING TOWER 


DECK MACHINERY 


C. H. WHEELER 
MANUFACTURING CO. 


19th St. & Lehigh Ave. 
Philadelphia 32, Pa. 


— UNION as a reliable source of pressure vessels 
and fabricated steel built to your specifications. Illus- 
trated above is one method of inspection — the X-Ray. 
Magnaflux inspection is regularly used complementing 
X-Ray or Gamma Ray inspection as a further check on 

either of these methods. Union is prepared to meet any 
mee | specified inspection routine that your service demands. 
for fel ol Write for Booklet 117 to get better acquainted with 
by compaciness ond Union's enlarged facilities. Send us your inquiry. 


three working parts a 
which are in complete 


UNION IRON WORKS ERIE, PA: 


pel the oil without pulsa- 


tion, like -a piston moving steadily" fo Gh + 
There are no valves, no gears, no cams @ 7 


reciprocating parts. The one packing eta : 
uction, pressure only ond is easilytoca 
mAny quantity of. oi! jisidelivered: 
A for Pi On 4 


PRESSURE VESSELS PLATE FABRICATION 


Trenton, New Jersey 
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WB BRAKE 


\ 


Maxx users of a.c. motor- 
driven cranes, hoists and ma- 
chinery are switching to the 
EC&M Type WB Brake with 
rectifier-unit. Its high-speed per- 
formance and reduced up-keep 
for a.c. circuits have prompted 
its nationwide acceptance. Re- 
peat orders indicate standardiza- 
a.c. brakes are needed. ; 

These brakes not only eliminate the laminated REDUCED UP-KEEP 
members required in a.c. brake design, but and BETTER OPERATION 
give quick response. High initial current in- 

sures fast release; automatic reduction of the because 

holding current results in fast setting. 


The rectifier-unit is compact and is arranged for 
separate mounting for existing installations. On 
new projects, it may be combined with the motor 
control —., Bulletin 1006 gives complete 
details on WB Brakes for- a.c. operation. No motors. gears or pumps. 
Bulletin 1004-D describes them for d.c. service. Has fast wes bs and com ani 


THE ELECTRIC CONTROLLER 
incning. 
AND MANUFACTURING CO. 
2698 East 79th Street Cleveland 4, Ohio Has solid cast-steel magnet and 
armature. 
Has short armature-movement. 
Has thick, molded brake blocks 


No laminated magnets or plungers. 
No destructive hammer-blow. 
No a.c. chatter. 

No coil burn-out due to shoe-wear 
affecting air-gap. 


On Hoists and 
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YOUR COAL 


CAN'T TOUCH 
|TECTYL- PROTECTED 


Above is a small Sauerman Scraper System arranged for 

hand shifting of tail blocks. The picture was taken soon " 
after machine was installed and accordingly shows only the 
start of the stockpile which eventually covered the entire 


One-Man storage area to a height of 15 ft. and contained about 


25,000 tons of coal. 
SYSTEM 


T WILL PAY YOU to investigate Sauerman Power Drag 
I Scraper Systems for storing and reclaiming coal. SAUERMAN 


You can save labor for these systems move coal to and ADVANTAGES: 
from any point in the storage area under virtual “push- 
button” control of a single operator. @ One-man operation 


You can save space for a Sauerman machine stores @ Maximum use of space 
maximum tonnage on any available area. 


@ Greater safety 
You can avoid unnecessary hazards for a Sauerman ma- 


a builds a pile that is homogeneous, compact and @ Low-cost equipment 
safe. 


@ Upkeep simple 
You can save money for users’ records show average 


maintenasce costs of only a fraction of a cent per ton ®@ Adjustable range. 
of coal handled. Installation cost is surprisingly small. 


At hundreds of plants Sauerman Systems are doing a Our Catalog is yours 


better, safer, cleaner job of storing and reclaiming coal. for the asking 
They can serve you equally well. 


SAUERMAN BROS., Inc. 


562 CLINTON ST., CHICAGO 7, ILL. The Thin Film SEALS out moisture 


In either fresh or salt water atmos- 
pheres, metal surfaces covered with 


one quickly applied coat of Tectyl are 
DOWNINGTOWN ‘ protected for as long as two years. 


The Tecty] film is transparent, so you 


_ 3 can inspect the metal at any time. It’s 
LEAD ERSHIP oie = /.§ | easy to put on by spraying, dipping, 


brushing or flushing, easy to take off 


in Stainless Steel | with kerosene, and in many cases 


need not be removed at all. 


Heat Exchanger 
Design and Fabrication . . . Specialised Types 


sheet. Welded floating tube | can increase the useful life of 
your equipment, whether indoors or 
out, whether in operation or in stor- 
V Two of the major sources of stainless steel material are practically in our neighborhood. | age. WHATEVER your need may 
V Downingtown is a pioneer in stainless steel fabrication; the first large job in the United | be—there’s a special Tectyl product 
States was Downingtown built. | that will save you money and man- 
V Downingtown design engineers approach stainless steel design from the practical stand- hours. Tectyl gives you economical, 
point—long experience in handling this material has made them familiar with its uses as | positive protection. Write today, 
a fabricatig medium. telling us your corrosion problem, 
‘and we'll send you our Tectyl bulle- 
tin with complete application data. 


A Downingtown built stainless steel heat exchanger has these advantages— 


V In fabricating equipment where various grades of stainless steel are used or when a 
grade of stainless steel is attached to other 
metals, Downingtown's experience and knowl- 
edge may prove most helpful to you. 


It will be to your advantage to let us figure c 
on your next stainless steel job . . . engineer- ayy 
ing consultation always available. 


May we send you our DOWNINGTOWN IRON WORKS VALVOLINE OIL COMPANY 


heat exchanger bulle- 


a aan 547 East Fifth Street Cincinnati 2, Ohio 


head, please. ’ Refinery at Butler, Pennsylvania 


H E AT E xX Cc H A N G E R Ss General Offices, Cincinnati, Ohio 


New York - Atlanta -Detroit -Chicago-Los Aneles 
Vancouver - Washington, D. C. 
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A malting company “increased its capacity 

25%.'' Enameling was “placed on an assem- 

bly line basis." A match plant “eliminated 

danger of explosion."’ A textile plant ob- 

tained ‘‘greater output, more work at less 
cost” and a chemical plant ‘saved 90% of 

their vacuum pump cooling water." All hz 
statements of fact by users of Sarco tempera- me, cease 

ture control. All because without Sarco control on plating tanks 
their temperatures had been “‘off the line." 


The illustration shows one of a complete line 
of self-operated thermostatic regulators for 
temperatures 0-400° F. These simple and 
sturdy instruments are standard equipment 
on hot water heaters of all types, and are 
used in industry to maintain constant temper- 

, ature in all types of process equipment. 
Thermostatic element is of the liquid expan- 
sion type. No stuffing boxes to stick or leak. 
Valves are equipped with packless seals. 
This is only one of the many Sarco heating 
and cooling controls. 


We can't imagine what your control prob- | 
lem is but the chances are, we have already 

’ solved one like it. Let us help you keep tem- 
peratures on the line. Ask for Catalog 600. 


Sarco TR-21 Temperature Control Sarco TR-21 on laboratory vulcanizing 


equipment 


SARCO COMPANY, INC. Saves 
475 FIFTH AVENUE 
NEW YORK 17,N.Y. | Steam 


Represented in Principal Cities SARCO CANADA, LTD., 85 Richmond Street, West, TORONTO, ONTARIO. . 
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BRICKWORK TOGETHER 


Use ADAMANT for strong, gas-tight |. 
joints that will not shake loose from 
vibration and will effectively resist the 
abrasive action of dust laden gases .. . 

for strong, thin joints that are as strong 

as the brick they bond. Longer life of 
furnace linings means savings in mainte- 
nance costs. 

“Its Strength Increases as 


Temperature Rises” 


bonding strength of 


Inch at room temper- — 
ature and 1270 pounds 


BLOW—CLEA 
with TORNADO 


With its 1 h. p. G. E. motor, TORNADO 
Portable Electric Blower blows dust, 
dirt and lint out of motors, generators, 
shafting, etc. With bag and attach- 
ments added, it is convertible into a 
Vacuum Cleaner, for cleaning shelves, 
bins, floors and light salvaging. With 
other attachments, it can be made into 
a Sprayer, for spraying insecticides. 
Keeps equipment and plant clean for 
‘aaunaeedl production and lower costs. 
Saves power—reduces hazards—low- 
ers upkeep. 


Request details and 
FREE TRIAL Offer 


BREUER ELECTRIC MFG. CO. 
5114 Ravenswood Ave., Chicago 40 


FLECTRIiCc BLOWER 


(FIR ESS RICK CEMENT 


ADAMANT has a} 
800 pounds per square 


with BREVER'S GALL BEARING 784 S. Swanson St., Philadelphia 47, Pa. 
in Canada, C di tfield f tories Co. 
ee NAD Ltd., 171 Eastern Avenue, Toronto 


* 
NICHOLSON TRAPS & VALVES 


DELIVER 


More Power to You 


BECAUSE OF THEIR 


——> Fast, Positive Action 


NICHOLSON CON- NICHOLSON THER- NICHOLSON HEAVY-DUTY TRAPS— 
TROL VALVES—Many MOSTATIC STEAM Weight-operated, piston-operated, 
pes fer alr, steam, 5 types; sizes compressed air and gasoline traps 
1, ter, water, ures for all pressures in wer and 
etc. ures to 5000 v . process applications. Fime-tested. 
Ibs. Catalog 543. Bulletin 843. Catalog 444. 
Nicholson Traps and Control Valves—widely recommended by engineers because 
of the way they speed steam circulation and thus increase applicable power— 
are made for practically every power and process application. Send for bulletins 
listed above, or see our catalog in Sweet's. 


W. H. NICHOLSON & CO. WILKES-BARRE, PA: 


STOP FISH 


BY ELECTRONICS 


Available Now on Your Property 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and mainte- 
nance problem. Fish of all sizes are kept 
at a Safe distance from intake structures, 
or screens, by the use of an Electronic 
Control Unit. This equipment, gener- 
ating special electrical impulses, ener- 
gizes an electrode system designed and 
engineered for your particular fish con- 
trol problem. 


The Burkey Electric Fish Screen has 
been thoroughly proven through years 
of service in Condensing Water Intakes, 
Hydroelectric Plants, Water Systems 
and Industrial Pumping Installations. 
DOES NOT STUN OR KILL FISH. 


Recommended by State Conservation O ficial’. 


Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 No. Poinsettia Place 
Hollywood 46, California 
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PuT WASTE 


WITH MAXIM HEAT 
RECOVERY SILENCERS 


Engine exhaust heat, all too often wasted, can be 
put to good and profitable use through Maxim Heat 
Recovery Silencers. With these specially constructed 
silencers extra steam or hot water for heating or 
processing operations is obtained without extra fuel 
cost as the heat source is simply engine exhaust 
heat. Thus in one unit effective exhaust silencing, 
spark arresting (where necessary) and heat recovery 
are combined for maximum operating efficiency. 
Such a saving, important to your balance sheet at 
any time, is doubly important where fuel supplies 
ate difficult to obtain. 

The power plant below located in northern Minne- 
sota is heated entirely through the use of Maxim 
Heat Recovery Silencers. 


For silencing, without the heat recovery 
feature, Maxim makes silencers for internal 
combustion engine exhaust or intake, steam 
engine exhaust, air compressor intake, vacuum 
pump discharge, blower intake and discharge, 
high velocity steam, air or gas discharge. 
Engine exhaust silencers available with or 
without spark arrestor. Bulletins on request. 


HEAT 


WATER WALL 


The Maxim Engineering Department has prepared sev- 
eral drawings of typical Heat Recovery Silencer hook- 
ups. These are available with a detailed discussion of 
each hook-up. We will be glad to send them to you. 
Just ask for Dwgs. B-298, B-301, B-302 and B-303. 


THE MAXIM SILENCER CO. + 92 HOMESTEAD AVE., HARTFORD, CONN. 
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STERLING 


EXCLUSIVE—NO VENT 
HEAT RETAINING 


CONDENSATE RETURN SYSTEM 


ALSO LIFTING — PUMPING 
VACUUM CREATING AND 
VACUUM DRAINING UNITS. 


Use no electricity. No interference with 
operation on account of current failure. 
Noiseless Operation. Low maintenance 
cost. 


Investigate Now 


STERLING ENGINEERING 


TEMPLETON MANUFACTURING CO. 


& MFG. CORP. 


110 Business St., Hyde Park 36, Mass. 


Your Up-to-date 
HANDBOOK 
of the 
Latest 
in Power-field 
Practice 


USE EVERY ISSUE 


... and for 
Every Type of 
Pressure System. «:: 


valve designs. Let us ¢ 


Whether it is a simple vacuum breaker—or a heavy-duty hydrau- 
lic relief valve—or a nozzle relief valve for oil, chemicals, vapors 
at high temperatures and pressures—you will find a competently 
engineered, quality-built Lonergan valve to serve your purpose. 


From Vacuum to Super-Pressures 


LONERGAN Relief Valves Provide Pressure 
Protection all the way up the scale... 


Whatever you need in relief or safety valves, Lonergan is in a 
position to serve you with a specific valve for a specific job. 


A valve to fill your requirements may be illustrated here. The list, of course, is only partial. In the 
complete Lonergan Line, you have one of the most comprehensive selections of safety and relief 
perate with you by submitting recommendations. For information, write— 


J. E. LONERGAN COMPANY, Race and 2nd Sts.. Philadelphia 6, Pa. 


SINCE 1872 — Mokers of Pressure-Safety Appliances for the Power, Mechanical, and Process Industries 


Safety Valves «+ Relief Valves 
Pressure Gauges Specialties 
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ELECTRONIC 
INSULATION 
RESISTANCE TESTE 


Generates full volt. 
age regordless of 
cranking direction. 


FAULTY 
INSULATION & 


You can guard against ¥ 
ssible insulation failures 
in electrical circuits and 
equipment by testing with 
the Holtzer-Cabot Insula- 
tion Resistance Tester. This 
portable self-contained 

unit spots faulty insulation /4 
before it can become dan- | ge 
gerous. Here’s how it & 
works — connect terminal 
marked “L”’ tothe electrical 
circuit and terminal “GRD” 
to a ground ... rotate the 
handcrank of the genera- 
tor at speed which lights 
up indicating buttons... 
reading on the scale indi- /- 
cates if insulation is faulty |” 
or not. ge 
The Holtzer-Cabot Insula- \ 
tion Resistance Tester re- é 
quires no_ batteries or 
external power supply. It 
is always ready to use in 
the plant, laboratory or 
field. The generator de- /£ 
livers 500 volts testing / 
voltage regardless of | 
cranking direction. Range \ } 
isfrom Oto 100 megohms. \ 
Protect your equipment 
from insulation failures by 
making periodic insula- 
tion tests with the Holtzer- 
Cabot Insulation Resist- 
ance Tester. Write for 
bulletin today. 


Visual indication of 
correct testing volt- 


Portable 


HOLT ZER-CABOT 


Division of First Industrial Corporation 


400 STUART STREET, BOSTON 17, MASS. 
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BULLDOG BUStribution DUCT 


ANUFACTURERS, large and small, turn to 
BullDog for the real “know-how” in electrical 
distribution. 

This is only natural, for BullDog pioneered 
plug-in power and lighting systems, and has intro- 
duced every important new improvement. 

Three modern BullDog DUCT systems, the most 
widely used in industry, provide complete versatility 
and flexibility of power and light for every type of 
industrial application. 

BUStribution DUCT (illustrated above) for plug-in 
power at any point—Industrial Trol-E-Duct for 


portable tools, cranes, hoists and other “moving 
loads” —Universal Trol-E-Duct for completely flex- 
ible lighting. 

For quality as well as “know-how,” BullDog has 


enjoyed a reputation of leadership for nearly half 
a century. 


Write for our illustrated bulletins for detailed 
information. Or, better yet, our expert staff of con- 
veniently located field engineers will welcome an 


opportunity to work with you on your electrical 
distribution problems. 


Buy More War Bonds eR er Buy More War Bonds 


ELECTRIC PR ‘ MPANY Also Manufacturers of 
BOX 177, R. PK. \ SaftoFuse Panelboards — Switchboards = Circuit 
inc he DETROIT 32, MICHIGAN Master Breakers—BUStribution Duct, for “plug-in” 
vanade: BullDog Electric Products, Ltd., Toronto i 7 power—Universal Trol-E-Duct, for flexible lighting 
Field Engineering Offices in All Principal Cities — Industrial Trol-E-Duct, for movable “loads.” 
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PURIFIER COST 


HE cost of a De Laval centrifugal Oil Purifier of any given size 

is invariably only a fraction of the cost of the prime mover it 
protects. The comparatively modest investment represented by a 
De Laval Oil Purifier is far outweighed by the cost of evenone serious 
shutdown ...a De Laval is, in truth, inexpensive insurance. 


A De Laval Purifier instantaneously removes from lubricating 
oil all water, dirt or sludge by means of centrifugal force, keeping 
the oil clean and making it safe to use over and over again. Many 
generating stations now use the complete De Laval-Funk Process, 
which minimizes the formation of sludge within the lubricating sys- 
tem while it also continuously purifies the oil by means of the 
De Laval centrifugal machine—the ultimate in turbine oil protection. 

Whether a particular installation calls for a single De Laval Oil 
Purifier or a complete De Laval-Funk Process, there is a wide range 
of capacities available, enabling every operator to secure the correct 
unit for his purpose. 


@ Write for complete information. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


FOR MORE‘DEPENDABLE POWER PRODUCTION 
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 HERE’S THE ONLY BELT DRIVE THAT 
DOESN'T DEPEND ON TENSION! 


The high but often unsuspected costs of over-tensioned or 
under-tensioned belts can be eliminated. With the Flat 
Leather Automatic Tension drive, there is no need to over- 
stress tension to make sure of handling peak loads. . . 
no need for frequent maintenance to correct slippage due to 
under-stressed tension. 


It is the action of the pivoted base that keeps the drive 
delivering — not the initial tension on the belt. Tension is al- 
ways right, automatically. When the load is heavy, the pivoted 
base tightens the belt. When the load is light, the pivoted base 
relaxes the belt. Belt and bearings work hard only when the 
load is heavy. 


There is no pulley realignment problem. If the base ever has 
to be adjusted, it can be done while the motor is running, and 
alignment is not critical. 

Save maintenance ...on belts, on bearings. Let the pivoted 
base do your worrying for you. Install the Flat Leather 
Automatic Tension drive—with “Research” Leather Belting. 


AND THERE’S 
ONLY ONE BELT 
FOR THAT DRIVE 


Graton & Knight’s “Research” Belt has the ideal qualities for 
service with pivoted bases: ; 


Highest coefficient of friction and flexibility so that it 
hugs the small pulley with minimum slip, thus reducing 
tension needed. 


Least stretch, guaranteeing long, uninterrupted per- 
formance. 


A “Research” Belt on Flat Leather Automatic Tension drive 
will outlast a rubber V-belt on a corresponding drive by 2 to 
1! Write Graton & Knight Company, 333 Franklin St., 
Worcester 4, Mass., for new, free Belting Manual. 


from Graton & Knight's complete line .. . manufactured under one contro! from green hide to finished 
product. Branches and distributors everywhere. Look under ‘’Graton & Knight”’ in “Belting” section of 
Classified Telephone Directory or THOMAS’ REGISTER, 
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Coal and Ah) 
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SYSTEMS 


SCREW CONVEYOR 
PLATFORM & HANDRAIL 


SCREW 


@ The above diagram shows graphically how coal is 
handled automatically from car to storage to stoker 
or pulverizer by the Fairfield Silo System. 


The Fairfield Silo System has several advantages 
which appeal to both power plant engineers and 
operating executives. The Silo is built outside the 
power plant—eliminating dust and dirt from the 
boiler room .. . it is built of vitrified salt glazed tile— 
does not absorb moisture and the air spaces provide 
effective insulation in freezing temperatures . . . the 
system provides a choice of methods for handling 
coal from storage to stoker or pulverizer—the two 
most common are the screw conveyor as illustrated 
above, or a weigh larry. 


The silos take up very little space (12 to 24 feet 
diameter) and are particularly adapted to boiler 
plants requiring 200 to 1000 tons of covered coal 
storage. For plants of these sizes the cost per ton 
for silo storage is somewhat less than for any other 
type of installation where coal is stored in an en- 
closure. 


The Fairfield system often includes complete ash 
“handling and storage facilities which are equally 
efficient. 


Each installation is designed—built—and erected by 
Fairfield to fit the particular plant. You have but 
one responsibility for the entire installation. 


Consult a Fairfield Engineer on your coal and ash 
handling problems whether they involve conversion 
from your present system—a new plant—or addi- 
tions to your present plant. Catalog upon request. 


“THE FAIRFIELD 
co. 
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This G-R STAGE HEATER 


The Griscom-Russell Co. 
285 Madison Avenue 
New York 17, N. Y. 


SIMPLICITY... because the U-tube construction and tube’ 


_sheet integral with water head requires a minimum of high) 


pressure joints. 


RUGGEDNESS... because of sturdy construction; including 
ample support of tubes, and prevention of vibration by mini- 
mum clearance at tube support plates. 


ACCESSIBILITY ... because the only high-pressure joint is 
a single manhole cover. 


The design and construction of this unit is based on 76 
years of experience in building heat transfer apparatus. 


Write for Bulletin 


GRISCOM-RUSSELL 


ts 
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Courtesy I.T.E. Circuit Breaker Co. 


alle. HOW KEASBEY & MATTISON 

/ HERE'S HOW KEASBEY & 

mate Asbestos... HERES HOW RS 
SERVE TODAY'S ELECTRICAL INSTALLATIONS 


Bae The INSULATION for your INSTALLATIONS | 
my KM EBONIZED ASBESTOS | 


@ Use K&M Ebonized Asbestos for your electrical installations. It’s 
made especially for modern electrical usage . . . switchboards, bus bar 
runs, testing tables, panel boards. It’s a tough insulating material, made 
of a perfectly proportioned combination of asbestos fibre, binding cement 
and insulating compound, molded under intense pressure into strong 
monolithic sheets. 


Here are the special features of K&M Ebonized Asbestos... 


Exceptionally high dielectric strength. 
Uniform density throughout. 
Withstands severe shock, vibration and wide temperature variation. 
Resists oil and water action. 
Does not shrink, crack or bulge. 
K&M Ebonized Asbestos is available for prompt delivery. Comes in 
thicknesses from to 4”, standard or special “panel” finish. 


developed to meet technical requirements of the Underwriters Labora- 
tories, Inc., when built into an assembled unit. 


KEASBEY & MATTISO 


COMPANY AMBLER - PENNSYLVANIE: 
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Sullivan Series 100 compressors are available in 
two and four cylinder models and in single and 
twin units. Capacities from 378 to 3656 <.f.m. 
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FOR THE TOOLS OF INDUSTRY 


HEAVY-DUTY WN-114 COMPRESSOR 


Install it, start it,—then forget it! That's what you can do 
with Sullivan compressed-air power units, because they are 
built to give constant, dependable service 24 hours a day, 
year in and year out. 


Sullivan Series 100 air compressors are two-stage, double- 
acting, heavy duty, continuous service compressors, much 
smaller than old style compressors of the same capacity 
and yet have operating economies exceeding those of 
the older, bulky units of the same capacity. Sullivan 
Machinery Company, Michigan City, Indiana. IN CANADA: 
Canadian Sullivan Machinery Co., Ltd., Dundas, Ontario. 


... the wolds finest ar compressor 


OFFICES—Seattle @ Spokane @ Boston @ New York @ Chicago © Portland @ Pittsburgh @ 
Philadelphia @ St. Lovis @ Detroit @ San Francisco @ Birmingham @ Knoxville © Huntington © 
los Angeles @ Duluth @ El Paso @ Butte @ Salt Lake City @ Scranton @ Denver © Dallas. 


PRODUCTS—Stationary and Portable Air Compressors @ Pneumatic Casting Grips © Foundation 
Breakers @ Portable Hoists @ Rock Drills. 
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\ No repairs for 16 years 


O REPAIRS NECESSARY for over 16 years, 
and operating efficiently today under a greatly 
increased load—that’s the hard-to-beat perform- 
ance record of our two 600 h.p. Diesels with Gulf 
Parvis Oil,” says this Superintendent. “Proper 
lubrication pays us big dividends—uninterrupted 
service and negligible maintenance costs.” 
Additional proof that Gulf Parvis Oil provides 
better lubrication for large stationary and marine 
Diesels! And better lubrication 


means lower 


Boston - 


_ Actual photo of a Gulf Service Engi- 
neer (center) consulting with power 

plant Superintendent and Chief | Engi- 

neer on Diesel engine lubrication. 


~ 


a 


maintenance costs, improved performance. 

If you are not one of the hundreds of enthusi- 
astic users of Gulf Parvis Oil, it will pay you to 
investigate — call in a Gulf Lubrication Service 
Engineer and ask him to recommend the proper 
grade to fit your particular requirements. 

Gulf Parvis Oil is available to you through 1200 
warehouses located in 30 states from Maine to 
New Mexico. Write, wire, or phone your nearest 
Gulf office today. 


GULF OIL CORPORATION + GULF REFINING COMPANY 


Division Sales Offices: 


New York * Philadelphia - Pittsburgh + Atlanta 
New Orleans - Houston * Louisville - Toledo 
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There you have it, the answer is COMPRESSED AIR. Every 
plant foreman should have a copy of this booklet — it is a clear- 
ing house of ideas for production men. 

Write or phone the. company or any of its branches today 
for your copy; it is yours for the asking. 


Please Send Us a Copy of Bulletin 
“A LITTLE AIR POWER WILL DO MANY A BIG JOB" 


Ingersoll-Rand { 

11 BROADWAY, NEW YORK 4, N. Y. ADDRESS 
CITY. STATE 

aes Branches or Distributors in other Principal cities the world over. ,_. 1-582 


Atlanta Buffalo Cincinnati Denver El Paso Kansas City Minneapolis New York Pittsburgh San Francisco _— St. Louis 
Birmingham _Butte Cleveland Detroit Hartford Knoxville Newark Philadelphia Pottsville Scranton Tulsa 
Boston Chicago Dallas Duluth Houston  lLosAngeles NewOrleans Picher Salt Lake City Seattle Washington 
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“= GATE 
CLOSING 


and double-disc gate 


Step by step above, you see a action a the unique a 


GATE 
CLOSED 


assembly as a Darling valve is closed. 


HERE’S nothing hard about mak- 

ing a valve. The bung in a barrel, 
the spigot in a wine keg, the baffle in 
a flue—they are all valves of a sort. The 
trick is to make a good one. 


The Darling fully revolving double 
disc, parallel seat gate valve embodies 
a unique design that insures tight clos- 
ing, easy operation and long life. 


The Darling gate consists of only 
four parts, two discs, two wedges. In 
closing the Darling valve, the gate is 
lowered into the body until the discs 


are opposite the seats. There is no 


VALVE & MANUFACTURING 


forcing to wear or gall hgeaigand discs. 


When the lower wedge cont##is the 
bridge in the bottom of the body, the 
wedges begin to spread, and the discs 
are forced out against the valve seats. 
There is no tearing of metal against 
metal; discs simply go “down and out”. 
They fit tightly. They wear evenly. They 
last for years. The valve is always easy 
to operate. 


We'll be glad to give you complete 
information about Darling valves, or 
send you our 300-page, illustrated Cat- 
alog No. 17. 


WILLIAMSPORT, PA. 
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FEUANCD all conditions, vital to satisfactory 


Constantly controlled tension under 


===S results in handling coiled steel, is 

obtained automatically in this mill by 
means of Reliance Motor-drive with all- 
electric, centralized control. 


The uncoiler is kept under proper tension 
during all speed changes, and during the 
progressing reduction in coil diameter. At the 


operates 
through variable-voltage power from a Reli- 
ance 5-unit M-G set with booster-generators, 


same time, delivery tension is maintained as 


the coil increases on the recoiler. 


In ease and simplicity of operation, improved 
quality as well as quantity of production, this 
application of Reliance Motor-drive has more 
than paid its way in comparison to former 
methods. If you would like to investigate the 
many possibilities of all-electric control, why 
not talk with a Reliance application engineer? 


RELIANCE ELECTRIC & ENGINEERING COMPANY 


1068 Ivanhoe Road 
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Birmingham. Boston Buffalo Chicago Cincinnati * Detroit * Greenville (S.C.) Houston * Kal 
New York Philadelphia ® Pittsburgh Portland (Ore.) St. Louis San Francisco Syracuse * Washington, D.C. * and other principal cities 


Cleveland 10, Ohio 


* Los Angeles * Minneapolis 


% 
¥ 
= 2 - 
DC 
“Motor-Drive is More Than Power” 
“thin 


Ventilating Van designed to Windings banded down Commutator Bars made of Two Ball Bearing type illus- 
keep the generator at normal under tension with special hard drawn copper. High trated— Single Bearing and 
operating temperature at all high tensile steel binding grade mica insulation be- Sleeve Bearing types avail- 
times. _ tween bars. able. 


Armature Core made of high grade electric Commutator Radiators are riveted and 
Coils are form d and th Sa tains sheet steel, laminations insulated to insure dered into position to assure good.elec- 
pleced ia siete minimum core loss. trical and mechanical contact. 


2-Bearing Type D. C. Generators 
illustrated, are built for belt or direct drive 
use from 1750 to 450 r. p. m. and for any 
voltages from 32 to 250. This general purpose 
generator is widely used by the Navy and 
Merchant Marine and throughout industry. 
A few features are described above and 
bulletin 600 covers all types of Burke D. C. 
Generators. Write for copy. 


BURKE ELECTRIC COMPANY « ERIE, PA. 


* SYNCHRONOUS INDUCTION MOTORS *M-G SETS 
MOTORS AND *D.C. MOTORS * HIGH SPEED 


GENERATORS * D.C. GENERATORS A.C. GENERATORS | 


K A.C. & D.C. Motors & 


BURKE ELECTRIC COMPANY, ERIE, PENNS 


D. C. EXPER 
+ 
~ 
. 
a0 POWER ®@ March, 1945 | 


it pays, not becouse of the patents it holds; but 
because of the occeptance of its products and 


methods of doing business by ee 
“tomers, and by its employes. 


For over fifty years prospective customers for Falk 
products have been gracious in their poreptonce 
of Falk representatives, 


Actual customers have purchased. and Yepurchosed 
Falk products year after year. - 


Falk employes are proud to be associated with 
the Falk Corporation, and verify their pride si 
mony years of service. 


This is evidenced by the Navy's acceptance of Falk 
products since before: World War |}; by the attitude 

of the Falk management toward Falk employes dur- 
"ing the lean years of the economic cycle; by the 
honors bestowed upon Falk officials; by recognition 
of the high. standards of its employe relations ac- 
corded by a national magazine; and by interplant 
and office activities of the employes themselves. _ 


FALK CORPORATION, 


business institution o¢quires a fine reputation, 
_ not because of its size, not because of the dividends 


has long ‘been an’ ‘of the’ Falk’ 


‘ment that "¥o build ‘better product, first:improve:_ 


the man," Falk quality is due in no small neste 
to the thoroughness of Falk opprenticeship. 


The. same thoroughness employed in molding mer. 


ds employed in molding Falk material. Falk casts its 
own steel in its own foundry to its own specifications. ” 


“To secure the woteltlila> ‘precision 


istic of all that Falk produces, it has always been 
the Falk policy fo design its own machinery. 


Because Falk has always Known its men, its mar 
terial, and its tools, it Jdgically follows. that Falk 


engineering has always been better than it could — 
have been, ‘had this engineering been done with — 
unknown components, ~ 


All of this is just plain business. No reputa 


tion can ever be acquired, much less maintained, 
unless it is based on plain good business. For plain 
good business is business that is good first forthe 


customer, then for the employe, then for the corporas:, 


tion—-and only then for the management, 


This is why Falk is “a good name in industry”, leet 


A GOOD NAME IN INDUSTRY 
MILWAUKEE 8 WISCONSIN 


District Offices, Representatives, a 
or in principal cities” 


= ia good name in industr 
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JOHN CRANE 
CONDENSER TUBE PROTECTORS 


The inlet end of the condenser tube is most often the first section to fail. This is the area 
most vulnerable to air impingement and sand abrasion. Service Tests in Marine and 
Stationary Condensers prove that John Crane Condenser Tube Protectors armor the entrence 
section; greatly lengthen tube life. Note these other important advantages: 


® Molded of a hard, wear-resistant plastic material 

@ Resist contaminated salt or fresh water 

@ Unaffected by temperatures to 275° F. 

®@ Provide a belled mouth for inlet tube ends; reduce turbulence 
@ Easily installed on both old and new tubes 

® Last for life of tubes 


John Crane Condenser Tube Protectors are inexpensive to install; and require no special 
tools. Available for /e” and %” 16-BWG, or 3", %", Ve” and 1” 18-BWG tubes. For full 
information send for illustrated bulletin, or consult our branch office nearest you. 


CRANE PACKING COMPANY CUYLER AVE, CHICAGO 13, ILL 


BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON. LOS CRANE PACKING co., Hemitten 


NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH, SAN FRANCISCO, — Branches: Montreal, Toronto, Vancouver 
ST. LOUIS, TULSA 
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“es PRIME MOVERS FOR 
upto SO0lbs. SOlbs. _ WINCHES, GENERATORS, 
Speeds upto |§ 4000RPM 4000RPM COMPRESSORS 


TURBINE BLOWERS MOTOR DRIVEN BLOWERS REVOLVING UNIT HEATERS | UTILITY HEATERS PLOOOLIGHT HEATERS. 
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One of a series of advertisements ex- 
plaining how Kennedy gives careful 
attention to the details of valve design, 
construction and workmanship that pro- 
vide maximum effectiveness, convenience, 
and length of service. 


You wouldn’t think 
a DISC HOLDER could a 
have so many ADVANTAGES " 


Te disc holders in these Kennedy 150 lb. renewable 
composition disc bronze globe and angle valves are liter- 
ally crowded with special features and advantages. 


To begin with, four guide prongs are provided to guide the 
disc holder accurately in the body and prevent tipping or 
binding. A smooth milled bearing surface in the stem-head 
recess permits the disc holder to swivel freely on the slightly 
rounded smooth bottom surface of the stem head so that the 
disc can accommodate itself to the seat. The outer edge of 
the holder overhangs the seat so as to permit considerable 
wear of the disc before renewal becomes necessary. 


Then, additional features assist convenience of disc renewal. 
The holder locks itself positively in place on the stem at a 
definite position, wide open, so that it cannot fall off when 
the valve is taken apart. This arrangement protects the disc 
from damage and prevents the holder from interfering with 
reassembly of the valve. Once the stem and disc holder 
assembly is removed from the valve, a mere half-turn of 
the stem releases the holder and permits it to drop off. 


THE =—* VALVE MFG. CO. 
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Modern Shop 


combines 


SPEED with ACCURACY 
ECONOMY with SAFETY 


For over forty years Pittsburgh Piping & Equipment Company 
has specialized in the fabrication of piping of every type and 
material. This long experience in shop fabrication and field in- 
stallation, coupled with modern facilities and equipment, much 
of which we designed and developed, puts us in position to fill 
all of your piping requirements, whether it involves a single 
unit or a complete piping system. Illustrations depict a few of 
various units and sub-assemblies of piping, involving opera- 
tions which cannot be performed except in a properly equipped ° 
plant with adequate facilities and trained personnel. 

Sub-assemblies are prefabricated into units as large as 
shipping facilities and installation space will permit, with all 
difficult operations performed. These sub-assemblies have been 
heat treated, stress relieved, carefully checked for dimensional 
alignment, pressure tested, cleaned and inspected, and are 
ready to slip into place with a minimum of time and labor. Shop 
fabrication combines speed with accuracy . . . economy with 
safety. It assures you of receiving the best in piping service. 

Our engineers will gladly work with you on any pip- 
ing problem. Contact our nearest representative or write us 
direct. There is no obligation. 


Buy EXTRA 
War Bonds 


sb COMPANY 


Building, New York 
Public Square Building, Cleveland 


634 S Gromercy Ploce, Angeles 


POWER © March, 1945 


mit = Ay 
45 


1 


oo nr WN 


‘ 
Eff 


THE NEW ALCO 
HEAT EXCHANGER 
WILLDOTHE 


Works at high air temperatures—reliable at all seasons 
of the year. 


Extended-finned heat-transfer surfaces. 


Uniform air distribution by induced draft—high-veloc- 
ity, vertical discharge prevents recycling of hot air. 


Because of design, efficiency is not affected by change 
of wind direction. 


Not affected by high humidity. 


Design and construction make field assembly and erec- 
tion easy and quick. 


Sturdy steel construction—ample safety factor against 
high winds. 


Minimum operating and maintenance expense. 


Engineered for your specific application from a selec- 
tion and combination of four standard sizes and five 
standard coil or core designs for each frame size. 


In restricted areas the equipment can be mounted on 
top of existing structures. 


Recommendations for equipment supplied may be 
based on a special survey of conditions peculiar to your 
application by experienced ALCO thermal engineers. 


Designed, built, sold, guaranteed and serviced by ALCO 
—with more than 20 years of experience in thermal en- 
gineering. 


Typical Applications: 


1 
2 


3 
A 


Jacket water for Diesel and gas engines. 


Libricating oil cooling—cools crank case oil in Diesel 
and gas engines. 


Cooling gears in large gear boxes, speed reducers, etc. 
Steam condensing—steam engine, process steam. 


= 
ape 
3 


4 


5 Gas cooling and vapor condensing—chemical plants, 
petroleum refineries, etc. 


6 Heat-treating metals—cooling bath. 


7 The standard air cooled exchanger can be arranged to 
perform several services simultaneously—such as cool- 
ing lube oil, jacket water and gas, 


Practical Problems this ALCO 
Equipment overcomes include: 


Insufficient water supply. 

Scale from bad or brackish water. 
Elimination of expensive water treatment. 
Waste water disposal difficulty. 

High-cost water and pumping. 

High relative humidity. 

Limited installation space. 


Write for new ALCO bulletin No. 1035 


This equipment is fully described and illustrated in a new 


ALCO Bulletin, now ready. Contains standard specifications. 
Copy sent promptly on request. Write for your copy now. 


Pay 
4 
| 
— 
4 
Ni 
246 POWER March, !%* 


<= 
> 
> 
= 
8 


29 


ME 
N 
R 


SAVES MORE FUEL—MORE HEAT—THAN EVER BEFORE! 


Sets new low in Thermal Conductivity over the full 
range of temperatures! 


ty in every field of heat insulation... 
it’s all due to this light-density t 
PRECISION MOLDED 85% Magnesia! 


‘Thanks to the special, patented Plar 
process *, the natural insulation superi-— 
_orities of 85% Magnesia are revolution-— 


a 
_ ized with unprecedented advancemen REDUCES APPLICATION COST because it goes on 


_ for applicator, engineer and user! Speci faster and easier! Light to lift. Easy to cut and 


your post-war cross-score. Greater “ductile strength”, too! 
for complete data. 


*U. S. Patents Nos. 2,131,374, 2,209,752, 2,209,753, 2,209,754. COMPLET 


RANGE OF SIZES 
PLANT MAIN OFFICE: SAN FRANCISCO end thicknesses in 


RUBBER & SALES OFFICES in Los Angeles, Wilmington pore le Bes: 


and Oakland, California and Houston, Texas; 
ASBESTOS distributors in principal cities. tactediag tach 


pipe size in section- 
wo FACTORIES in Emeryville, San Francisco and ior ; 
RKS Redwood City, California. 


Emeryville, Calif. 
Manufacturers of Plant Insulating Materials and Mechanical Packings. Established 1898. Bie: 
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@ There is nothing that can take the place of experience. 

This is particularly true in the steel casting business. For here, 
so much is dependent upon the human element. It takes 

experience to develop the skill necessary to make good castings. 

Sivyer has that experience—35 years of it. And from this 

come the skill of Sivyer men, and their ability to produce 

fine steel castings—pressure-tight castings that give maximum 
service. Critical buyers know that the Sivyer diamond << 


on a steel casting is worth looking for. 


CASTING 


MILWAUKEE CHICAG 


SDNILSWO TAALS HAAATS 
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One 


No man can be master of all things. He may do many things well... 
even with considerable skill. * But the true craftsman, the gifted 
creator, the great artist will always be found to have concentrated 


his genius in a particular field of endeavor. * Back of any lasting 


work of literature or scientific development . . . behind the painted. 


masterpiece or great industrial accomplishment, there is invariably 


singleness of purpose . . . unyielding devotion to one goal. * In art 


and industry... in the creative loneliness of vision . . . dedication to 


a single ideal is the road to achievement. + And when, in addition, 
that ideal is made into a dynamic, vibrant reality by men of energy 
and ability ... the result is human progress. * For more than 40 
years, Dr. Willis H. Carrier and his associates have devoted them- 


selves to the art and science of air conditioning and refrigeration. 


CARRIER CORPORATION * SYRACUSE, NEW YORK 


. 
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INTERRELATED RANGE TUBES 


THE easy range-changing feature of the Brown 
Mechanical Flow Meter has proved to be of great 
advantage to users. 

If the original flow estimate is found in error 
(as it is in many cases) or if the average rate of 
flow changes (as it frequently does), the orifice 
need not be disturbed, nor another meter body 
installed to obtain the required range. With the 
Brown Mechanical Flow Meter all that is re- 
quired is to install a new range tube of proper 
size in the meter body and use a chart of matched 
range in the recorder. 

Range tubes make range changing casy—-quick 
—inexpensive—no shutdowns or loss of records. 

Seven interchangeable range tubes make it 
possible to get a four to one change in meter 
capacity in steps of roughly 25 per cent. 


With Brown Flow Meters, you can correctly 
determine the cost of making steam for power, 
processing or heating and properly allocate costs 
to departments or units. Brown Flow Meter chart 
records show the rate of steam flow which en- 
ables operators to maintain the most efficient 
boiler operation, thus effecting substantial fuel 
savings. 

Write for Catalog 2204, THE BROWN 
INSTRUMENT COMPANY, a division of Min- 
neapolis-Honeywell Regulator Company, 4490 
Wayne Avenue, Philadelphia 44, Pa. Offices in 
all principal cities, 119 Peter Street, Toronto, 
Canada—Wadsworth Road, Perivale, Middlesex, 
England—Nybrokajen 7, Stockholm, Sweden. 


.. MINNEAPOLIS - HONEYWELL CONTROL 


SYSTEMS 
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ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


Headquarters for BRASS, BRONZE, and COPPER 


Highly Corrosion-Resistant 
Copper-Base Alloys 


for Marine Refrigeration and Air Conditioning 


With the war has come new realization 
of the vital roles which refrigeration and air 
conditioning play on board surface ships 
and submarines. In addition to food preser- 
vation, the air conditioning of large por- 
tions of living and working space, main- 
tenance of proper humidity and temper- 
ature control for stored ammunition and 
other material are factors of the greatest 
importance. Marine refrigeration and air 
conditioning undoubtedly will be used even 
more widely in the future. 


Many Future Benefits 


The successful shipment of perishable 
foods to our fighting men overseas is only 
a prelude to what promises to be a tre- 
mendous industry in the postwar years. 
Quantities of foodstuffs will be preserved 
during their journey across vast oceans by 
large, efficient refrigeration and air condi- 
tioning installations. Fishing vessels will 
be equipped to ‘“‘deep freeze”’ while at sea. 
The natural goodness of tropical fruits and 
vegetables will be preserved by more ef- 
fective refrigerating technics. Crews and 
and passengers will enjoy the benefits of 
more healthful living and working quarters 
through more general use of air condi- 
tioning equipment. 


Corrosion Worse On Shipboard 

Copper-base alloys play an important 
part in the pumps, motors, piping, tubing, 
controls, ducts, nuts, bolts, fastenings, and 
other equipment involved in such installa- 
tions. However, at this time let us consider 
only those applications involving piping 
and tubing together with the corrosion 
problems encountered. Tubing corrosion 
problems are intensified on board ship be- 
cause circulating sea water is used in con- 
densers and coolers, and because the effects 
of condensation on the surface of pipes is 
more severe in the presence of salt laden air. 
Other corrosion problems are encountered 
in refrigeration as the liquid refrigerant, 
such as Freon is conducted through tubing 
or piping to the point of vaporization, com- 
Pressed to a higher temperature level, then 


conducted through tubing or pipes to a 
condenser, where the hot gases are cooled 
and condensed by flowing on the outside of 
tubes through which sea water is circu- 
lated. Here impingement corrosion is en- 
countered when water velocities are high. 


Many Factors In Tube Selection 


The pipes and tubing involved in this 
cycle must, of course, be carefully selected. 
For condensers in refrigerating systems 
where water velocities are not too high, an 
alloy like Arsenical Admiralty gives satis- 
factory service with salt water. With higher 
velocities, Cuzinal (Aluminum brass) with 
its superior resistance to air impingement, 
gives better results than Admiralty. For 
severe conditions, Duronze IV has excep- 
tional resistance to general corrosion and 
impingement attack, and is considered one 
of the finest condenser tube alloys made. 
Cupro Nickel is recommended in connec- 
tion with high velocity clean sea water 
when impingement corrosion is very severe. 

While Duronze IV is particularly recom- 
mended for surface condensers in power 
plants where water conditions are excep- 
tionally bad, it might well be a good choice 


for condenser tubing in refrigeration in- 
stallations on coast line ships, traveling 
continually in waters where corrosion is 
intensified by wastes from cities. 


Consider Type of Refrigerant 

Other piping and tubing in refrigera- 
tion and air conditioning systems require 
equally careful consideration. Where am- 
monia refrigerants are used, for example, 
it is obvious that a leak aboard ship might 
have extremely serious consequences. In 
such systems, duplex tubing is recom- 
mended, with steel for the ammonia side 
and a copper-base alloy on salt water side. 

For moisture-free refrigerants of the 
Freon type, standard copper-base con- 
denser tube alloys are satisfactory. 


Bridgeport Copper Tubing 

Copper tubing is very useful in air con- 
ditioning and for general piping. It does not 
rust. Solder type and brazed type connec- 
tors withstand vibration and do not loosen 
up as easily as threaded fittings. Installa- 
tion is simplified by its light weight, ease of 
bending, solder type fittings (brazed with 
silfos solder when used for refrigeration 
gases), and the convenient coils in which 
it comes. 


Condenser Tube Manual 


Bridgeport’s Condenser Tube Manual 
contains specifications for modern con- 
denser tube alloys, corrosion research data, 
facts about duplex tubing and copper tub- 
ing plus other important information. Be 
sure to write for your copy. 


CONOENS 


CONDENSER WATER ((X 
ouT 


COMPRESSOR DISCHARGE 


CHILLED BRINE// 
OUT =< 


COMPRESSOR INLET 


CONDENSER LiQuID RETURN 


Typical “Freon” refrigeration unit for ships 


WAY 


“a* 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. ESTABLISHED 1865 
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URFACE CONDENSERS 


For ‘over twenty-five years Graham engineering has been Z 
“recognized as a leading influence in the surface condenser 
field. The first all welded steel plate shell surface condenser, 
the integral tube sheet, the combined waterbox and shell, 


the improved twin bank tube arrangement, the built-in atmos- 


pheric relief valve, the bushed 4 


are only some of the important 
Graham contributions to the art 


of better condenser design. © 


Shown above are some 
of the several hundred 
trial run reports of 
Uncle Sam's ships 
on which complete 
Graham Condensing 
. Plants are installed. A 
| survey of these reports 
| shows an average of 
|” 6 degrees of positive 
reheating, by compar- 
ison of Main Turbine ' 
Exhaust Temperature 
and Discharge Tem- 
perature from Main 
Condensate Pumps. 


“AWARDED THE MARITIME "M" PENNANT AND VICTORY FLEET FLAG APRIL 8, 1944 


MANUFACTURING 


415 LEXINGTON AVENUE NEW YORK 17,N. 
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A NEW 24-PAGE 
INSULATING-REFRACTORY- 
CASTABLE DATA BOOK 
FROM A. P. GREEN 


KAST-O-LITE 


COMBINES 
CASTABLE ADVANTAGES 
WITH 


INSULATION 


TELLS YOU 


@ Why a light weight refractory castable was developed e What 
the properties of KAST-O-LITE are e How KAST-O-LITE cuts 
fuel bills e Advantages gained by using e Technical data e How 
to install e Photographs and drawings of many installations where 
KAST-O-LITE is used to save money. 


Write for your FREE copy today 


A. P. GREEN 


FIREBRICK COMPANY 
MEXICO, MISSOURI, U.S. A. 
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TRICKY TUBE CLEANING 


SUPERHEATER 
bend or hair- 


ith a of strong 


tor 

between the mo 
ad, which may 
The motor does 


which is ‘cleaned halfway 
e 


portion of the tube- 


be a threade 
not have to 9° round the 


eround from each straight 


made 


Here are just a few examples which serve to 
show the versatility of Elliott tube cleaners, 
and the alertness and ingenuity of Elliot 
engineers in devising methods that take the 
toughness out of tube cleaning. 


Have you a ticklish or unusual job that calls 
for this kind of experience? Take it up with 
Tube Cleaning Headquarters. 


ELLIOTT COMPANY 


Tube Cleaner Dept., SPRINGFIELD, OHIO 
DISTRICT OFFICES IN PRINCIPAL CITIES 


LARGE TUBE- AND PIPES-" 

Not a usual job around a power plant, 
but sometimes necessary as in new instal- 
lations, to remove sand, mill scale or weld 
sputter from fabricated pipe. The picture 
shows a 4% in. motor with special sleeve 
for entering 10 in. pipe. Cutter heads 
are available up to 20 inches. 


ONE-MAN CLEANER CONTROL 
In all tube cleaning, but on 
tricky jobs especially, it is easy 
to see how vitally helpful is the 
Elliott foot-throttle valve. This 
enables the man guiding the 
cleaner also to start it, speed it 
up, throttle it down, or stop it, 
all instantaneously. Works like 
the accelerator on an auto—and 
certainly accelerates any job of 
tube cleaning. 


All the above develop- 
ments, and many more, 
described in the new Elli- 
ott Book on Tube Cleaning 
—on request. 


Company 


STEAM TURBINES « GENERATORS « MOTORS « CON 
DENSERS FEEDWATER HEATERS AND DEAERATOR 
STEAM JET EJECTORS «© CENTRIFUGAL BLOWERS 
TURBOCHARGERS FOR DIESEL ENGINES «TUBE 
CLEANERS STRAINERS DESUPERHEATERS « FILTERS 


POWER ® March, 195 


PO 


TUBES of the retur 
pin type-T 
flexible shat 
and the cut = 
of side oot it qube- The 
3 cedure ysing the agile ond be yurned 
ful Elliott 1300 Series motor anto the a sired position 
yniversol joint ond ig jocked the ind 
cutter head. This equipme™* fot on the end the de. | 
| fexibility reach cates directo" 
shroud" one hand-nole openingd: 
a. 
44> cc 
| ¥-238 


Deaeration of boiler feed- 
water is one of the big 
items of economy in 
power plant operation. 
Cochrane Deaerators 
of varying sizes, designs 
and construction have 
been protecting the boiler 
plants of industry for many 
years. The feed piping, 
economizers, water walls and 
tubes of these boilers are 
effectively protected by 
Cochrane Deaeration, which 
removes both dissolved oxy- 
gen and soluble gases, and 
at the same time produces 
savings in heat and fuel by 
heating the water to the 


COCHRANE CORPORATION poe 3106 N. 17th ST., PHILADELPHIA 32, PA. 


1 
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FTENERS DEAERATORS METERS STEAM SPECIALTIES 
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Shaped-to-Fit 
by FLAME-GOUGING 


Many parts can be made out of 
stock steel by oxy-acetylene flame- 


gouging. This shaft end is being 
grooved to fit a clutch. Each spline- 


way, 3 in. wide and 12 in. long, is 
finished in 8 minutes. 


Flame-gouging takes the place ... is the fastest way to prepare ... is a quick and economical ..- replaces grinding and chip- 
of machining in preparing plate cracks in steel castings for way to make oil grooves in ping in the removal of tempo- J 
reclamation by welding. steel plate. rary welds. 


edges for welding. 


If you have an OXWELD cutting blowpipe, all 
ine ° you need is an OXWELD gouging nozzle 


Gord There are only three sizes. They differ 
Game in the width and depth of gouge 
which they will make in one pass. 


The determining factor is the diam- 
eter of the cutting orifice — 1% in., 
3/16 in., 4 inch. Write for the catalog, 
“Oxweld Blowpipes,” Form 4488, for 
more information about OXWELD 


gouging nozzles. 
BUY UNITED STATES WAR BONDS AND STAMPS 


THE LINDE AIR PRODUCTS COMPANY it 

Unit of Union Carbide and Carbon Corporation 

30 E. 42nd St., New York 17,N. Y. U3 Offices in Other Principal Cities | 

Maritime Awarp In Canada: Domihion Oxygen Company, Limited, Toronto 
ke 


LINDE OXYGEN... PREST-O-LITE ACETYLENE...UNION CARBIDI 
OXWELD, PUROX, PREST-O-WELD, UNIONMELT APPARATUS 
OXWELD AND UNIONMELT SUPPLIES | -_— 


The words “Linde,” “Oxweld,” “Prest-O-Lite,” “Prest-O-Weld,” “Purox,” “Union,” and “Unionmelt” are trade-marks of Union Carbide and Carbon Corporation or its Units. 
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Power plant engineers know 
that the first cost of equipment 
is not nearly as important as the 
operating and maintenance cost 
of that equipment. Over a period 
of years, the extra cost of the 
very best draft fans can be saved 
many times over—by higher ef- 
ficiency—by longer life of rotors 
and housings—by easier mainte- 
nance. During recent years, the 
“easier maintenance” construc- 
tion of Buffalo fan housings has 
saved many headaches for op- 
erating engineers working with 
reduced crews. The long life of 
Buffalo rotors and housings is 
well known to the industry—and 
Buffalo efficiencies are high 
enough to meet the most exact- 
ing requirements. 


Buffalo engineering sales rep- 
resentatives located in all prin- 
cipal cities will be glad to give 
you detailed information on the 
construction and performance to 
be expected from Buffalo Forced 
and Induced Draft Fans. 


BUFFALO FORGE COMPANY 
488 Broadway Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRAFT 
FANS 


ForFans> 
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THE 


fastest complete 


BOILER TUBE 
SERVICE 


@ Experienced fabricators of tubes for 
all types and sizes of boilers—We have 
both the capacity and facilities for 
handling orders in dozen or carload lots 
quickly. For accuracy—for uniformity 
in each length, in every bend—write— 
wire or phone your next order to Boiler 
Tube Company of America. 


TUBE COMPANY 
AMERICA 


3126 PREBLE AVENUE 
PITTSBURGH, PA. 


PITTSBURGH * NEW YORK © PHILADELPHIA + CHICAGO 
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THE TUBE THAT MADE 


MECHANICAL- 
ELECTROSTATIC 


DUST COLLECTION POSSIBLE 


Tue Duplex Dust Collector is like a double- 
barreled shotgun! “Why?” 


Because it takes two barrels to get real 
results—the second barrel hits what the 
first one misses. 

That, briefly, is the story of the new 
Thermix Duplex Collector. It combines both 
mechanical and electrostatic principles but 
its size is only slightly larger than the con- 
ventional mechanical units. And it gets 
results—94.66% total dust elimination, as 
proved by actual tests on extremely fine 
pulverized fuel dust! Dust escaping from this 
collector need never worry you even if dust 
ordinances and health requirements become 
increasingly severe. It solves your problem— 
economically—once and for all. 


If desired, only the mechanical section of 
the Thermix-Duplex need be installed at the 
outset. Should greater efficiency be required, 
the secondary section can be added at any 
time. Furthermore, the Duplex is so designed 
that the mechanical unit a/one will give high 
dust collection while the circuit of the 
electrostatic unit is being cleaned. 


Write for bulletin giving engineering data. 


THERMIX ENGINEERING COMPANY 


Project and Sales Engineers 


FIRST NATIONAL BANK BLDG., GREENWICH, CONN, 


PRAT-DANIEL CORPORATION 


EAST PORT CHESTER, CONN. 
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LOOKS TO THE FUTURE 


Meeting the challenge of @ two-ocean wat.--> American 
leadership has built the world’s greatest fighting fleet! In 
shipyards pbuilding this fleet .-- Toledo Pipe Tools are play- 
ing their part in this tremendous war job. The challenge to 
improve pipe threading devices has been constantly before weirs —_—-_ - 
Toledo Engineers for nearly half a century: Early success— 
born of sweat and inspiration—brought forth the first of the 
new-principle easy-operating threaders—and these Toledo 
Tools have continued to be the standard of the industry ever 
since! Whatever your needs in pipe tools today --- and to- 
morrow «+> specify 


TOLEDO! 


CISION PIPE TOOLS 


Official U.S. Navy Photo 


Unbeatable... ADJUSTABLE THREADER! 


TOLEDO No. 1 Plain (shown here) and No. 1A 
and 2” threaders designed with receding die 
principle, standard with experienced pipe tool users for years- 
Easy cutting --- produce smooth, standard taper pipe threads. 
Separate dies for each size pipe—2" dies of high speed steel. 


The popular 
Ratchet 1” 


an 


d low cost! 


“Tops” for dependability The Toledo Pipe 
New York Office, 


Threading 


No. 2 Rector Stree 


Machine Co., 


Toledo, Ohio. 


t Building. 
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MAKE 
THIS TEST FF m THE 
RESULTS 


Coat a section of any piece of raw metal with 
a protective film of Anti-Corrode. Place it out- 
of-doors, and leave exposed to the elements. 


Rain, snow, changing temperature, dust and grime have eaten 
into and oxidized the unprotected metal. But note surface under 
Anti-Corrode film—bright and unharmed, in its original state. 


Cities SERVICE ANTI-CORRODE is a safe rust 
and corrosion preventive that brings amazing re- This TEAM Will Save You 


sults. It is a reliable safeguard against corrosion of Money and Materials 
metals in any form or state of finish—whether in 


Recently, we announced the development of Cities 


storage or in transit. Anti-Corrode forms a tenacious, Service Rust Remover, and responses to the demonstra- 
durable film that is impervious to moisture and the tion offer far exceeded our expectations. Rust Remover, 
more common gases prevalent in the atmosphere. of course, removes rust. Anti-Corrode is designed to 


prevent rust and corrosion. Together, they will safeguard 


And, since it contains lubricating material, it need your equipment and war production—for the duration! 


not be removed in drawing operations. Anti-Corrode ' 
is made in several grades to meet specific require- 
ments and severest tests. It is economical, easy to 
apply and can be removed with kerosene or any 
petroleum solvent. 


(Available only in Cities Service 
marketing territory EAST of the Rockies.) 


CITIES SERVICE OIL COMPANY 
Room 229, Sixty Wall Tower, New York 5, New York 


Gentlemen: I would like to test Anti-Corrode on my own equip- 


EX lo CITIES SERVICE OIL COMPANY ~ ment FREE OF CHARGE. Please send me the details. , 


| 

| 

| 

| 

| 

Oe \ NEW YORK + CHICAGO or | 
| 

| 

| 
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Address 
City 
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ORIGINAL LITHOGRAPH BY BENTON SPRUANCE 


There is not a steam ship 
afloat, a power plant ashore, or a process industry any- 
where that does not depend upon thermal insulations 
for its operation. In fact, the modern boiler and power 
plant could not function without the coverings that 
defend against heat loss and temperature drop. To 


exist, industry must insulate. + The work done by the 


THE EHRET HEAT INSULATION HANDBOOK 
contains a wealth of information on 85% 
Magnesia, Enduro high temperature and 
many other insulations—with selection and 
application data for boilers, piping and 
equipment. Fully illustrated, it includes heat 
loss and efficiency tables, specifications and 
recommendations for every temperature con- 
dition. A copy will be sent at your request. 


men who make and the men who apply good insula- 
tions lives long after them. For example, countless pipe 
coverings and blocks of Ehret’s 85% Magnesia that 
were applied before the turn of the last century are stil 
doing 24-hour service today, with no end of their usefu! 
life in sight. This is a fact that is satisfying both to 
we who made them and to those who bought them. 


EHRET 


MAGNESIA MANUFACTURING CO. 
VALLEY FORGE + PENNSYLVANIA 
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IMAGINE yourself living four thous- 
and years ago, pumping water with this 
new Persian invention. What a wonderful 
improvement it was over lifting water a 
jugfull at a time from the stream-bed...to 
irrigate crops or to carry home. 

But the world left Persia and this mar- 
velous labor-saving water elevator far 
behind. Why? 

Because the western world discovered 
plentiful supplies or iron ore, learned how 
to make steel, how to fabricate it into pipe, 
sheets, plates, rods, wire, etc., and how to 
manufacture an endless variety of pro- 
ducts that would amaze and confound those 
ancient Persian inventors. Pumps, valves, 
tanks, piping and other parts of modern 
water supply systems are possible for 
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everybody only because steel manufac- 
turers, such as Youngstown, have develop- 
ed ways to produce steel and steel products 
in tremendous quantities, at a cost within 
reach of everyone. 

So when you buy or use a piece of 
steel pipe, inexpensive and common- 
place though it is, you may well 
realize that without our abundance of ex- 
cellent steel we in America 
today might be using the 
ancient Persian water ele- 
vator-and still calling it 
modern. 


YOUNGSTOWN 


ihe SHEET AND TUBE COMPANY 

YOUNGSTOWN. OHIO 
Manufacturers of 
ALLOY AND YOLO ; 


Pipe and Tubular Products -Sheets-Plates- 
Conduit-Bars-Coke Tin Plate-Electrolytic Tin 
Plate-Rods-Wire-Nails-Tie Plates and Spikes. 
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In 1878 the founders of The American Tool 
Works Company began the manufacture of 
lathes. At left is an 1890 model. Below is the 
famous American Pacemaker of today, as 
used in the Kieley & Mueller plant. 


Hee? Yes, for the real advancement in 
lathe design is in the better, more accu- 
- rate products those lathes make. Just as the real improvement 

in Kieley & Mueller Controls is not in the controls themselves . . . but in most 
accurate and dependable pressure regulation in actual application. So when 
you look at the illustration of our Type 418 Pressure Regulating Valve at the ee 
right, please look behind it . . . and ahead! Look behind it to Kieley & Mueller’s own 66 
years of experience and improvement. Look ahead to the long years of reliable performance 
Type 418 will give you on any standard service where inlet pressure, constant or varying, 
does not exceed 300 Ibs. . . . and where reduced pressure range is from 1 Ib. to 75% of inlet 
not exceeding 125 Ibs. Type 418 is made in 1" to 12” sizes, single or double seated, with 
discs suitable for water, air, gas, oil, steam or corrosive fluids. Complete details and specifi- 
cations in Catalog No. 66. Write for it, 


KIELEY « MUELLER, rnc. 


MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 
2001 43rd St., North Bergen, N. J. 


YEARS OF CONTROL 
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You save time and money with 


ARMSTRONG’S CONTRACT SERVICE 
FOR HEAT INSULATION 


85 
lated by 
Covering an 
perature 
Whether your jo 


{ 


Magnesia 
d high- -tem- 


ob is large oF 
and money- 


small, this available to 


saving service 


ou through 
fices in most ? 


YEARS OF EXPERIENCE in engincer- 
ing both large and small jobs is an 
advantage that pays you dividends 
when you use Armstrong’s heat insu- 
lation contract service. It assures 
planning and supervision that speed 
work and keep costs low. In addition, 
Armstrong’s complete service pro- 


oO - 
Armstrong 
industrial centers. 


vides materials of tested efficiency; 
also skilled, experienced mechanics 
for installation. Armstrong takes full 
responsibility for every phase of the 
work. For detailed information, write 
to Armstrong Cork Company, Build- 
ing Materials Division, 7003 Concord 
Street, Lancaster, Pennsylvania. 


ARMSTRONG CORK COMPANY 


POWER e March, 1945 


A iff 
li 
ut 
a 
ue 
Hook, Pa., was rushed to com ty ke 
pletion on 4 fast schedule. 
Mile after mile of lines, 
ee * es from 300° belo a 
265 


AMERICAN AIRLINES INC. UNDER CONTRACT 
4 _ TO THE AIR TRANSPORT COMMAND HAS MADE 
es; MORE THAN 4300 TRANSATLANTIC CROSSINGS 
LUBRICATION OF ITS GREAT FLAGSHIP 


CRUDE Oll AND FINISHED PRODUCTS 
TRANSPORTED DAILY THROUGH THE SINCLAIR 
PIPELINE SYSTEM WOULD FILL 318,400 
55-GALLON DRUMS. THESE, STACKED END ON 
END WOULD BE 31 TIMES HIGHER THAN 

MT. EVEREST. SINCLAIR USES OLDEST CRUDES 
TO MAKE HIGHEST 


LUBRICATION FOR FULL DELIVERY OF POWER 
UNDER CONTINUOUS HEAVY DUTY OPERATION 
IS PROVIDED BY SINCLAIR STEAM CYLINDER 
AND VALVE OILS. THEY SUIT ALL ENGINE 
DESIGNS AND OPERATING CONDITIONS. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, %!. 
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READY TO ATTACH TO OIL, WATER 
AND ELECTRIC LINES... 


tnd opecile 


Another outstanding Titusville boiler development— 
a complete steam generating plant for every heat, 
power or industrial processing need. Requires much 
less floor space than other boilers of equal rating. 
Can be quickly installed as an emergency or a 
permanent plant—that needs only regular main- 
tenance checking. Engineer-designed for immediate 
response to sudden steam demands while main- 
taining a constant pressure throughout the system. 
Sizes available from 50 to 500 BPH to fit your specific 
requirements. 


THE TITUSVILLE IRON WORKS COMPANY 


Division of Struthers Wells Corporation 


TITUSVILLE, PENNSYLVANIA 
Offices in Principal Cities 
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Reasons 


Homestead 


Hundreds of industrial plants are meeting today's de- 
mands for economy of operation and long, unfailing 
performance, by replacing old, defective valves with 


TROUBLE-FREE Homestead Lever-Seald Valves, and 


specifying them for new installations. 


Homestead Lever-Seald Valves are stick-proof. They 
always work! Neither corrosive or viscous fluids nor 
extremes of temperature or pressure can make them stick. 
They operate 16 to 28 times faster than screw-stem-type 
valves because they are fully opened or closed by a 
quarter turn, They seal without lubricants, and their 
seating surfaces are protected from corrosion or cutting 
action of fluids, both when the valve is opened or closed. 
Their operating parts are fully protected, too, assuring 
longer service and lower upkeep. 


There is a Homestead Lever-Seald Valve in the right 
metal or alloy to suit your requirements. Write for Valve 
Reference Book No. 38 for Homestead Lever-Seald 
Valves in sizes 12” to 10”, for pressure ranges from 150 
to 1500 pounds. Consult Homestead engineers on all 
your valve problems. 


out lubrication 


4. Seating surfaces 
always protected in 
both open and closed 
positions. Corrosion 
practically eliminated 


5. Unobstructed 
straight-line fluid flow 
—minimum pressure 

6. All operating parts 
protected from dam- 
aging effects of serv- 
ice conditions and 
weather. 


"Homestead 
LE SEA LD 


ALVES. 
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No Guesswork on Hendy Diesel Fuel Econom 


I. fuel economy is a primary consideration for your new sta- 
tionary power plants, investigate the p/us performance of Hendy Series 
50 Diesel-generating sets. Their quality is being demonstrated daily 
in the new AV1 cargo ships, where Hendy 250-kw sets (illustrated 
above) are giving maximum service. 


Here are four basic reasons why Hendy Diesel-generating sets deliver 
the maximum kilowatt hours per gallon of fuel consumed: 


1. Unit-type fuel injectors assure accurately me- 
tered and timed fuel charges to each cylinder. 

2. Oil-cooled pistons prolong piston-ring life. 
Dual valves improve volumetric efficiency. 

4. Crocker-Wheeler generators operate at high 


electrical and mechanical efficiencies. 


Hendy Diesel-generating sets are available in both a-c and d-c models, 
from 100 to 450 kw. Write for complete information, advising us of 
your electrical load conditions. 


sosuua 


ESTABLISHED 1856 
SUNNYVALE, 


Branch 
Offices: 
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WASHINGTON BUFFALO 
CHICAGO «+ CINCINNATI 


CLEVELAND + NEW YORK 
LOS ANGELES + DETROIT 


Laboratory set-up for checking efficiency of a 
Series 50 Diesel-generating set. 


Proved beyond doubt or conjecture, each 
Hendy Series 50 Diesel-generating set exceeds 
a promise made by its designers—a promise to 
meet the operator’s need for rigid fuel con- 
servation. 


More accurately than possible under field con- 
ditions, conclusive testing in the laboratory 
and on the test stand proved that the Hendy 
Series 50 Diesel-generating set operates at high 
efficiency—with /ow fuel consumption over the 
entire load range. 


| WORKS . 


PHILADELPHIA + PITTSBURGH 
SAN FRANCISCO 


BOSTON 
88-D-15 


STEAM TURBINES 
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This is a greatly enlarged photograph of a cad- 
mium-silver bearing when new. The arrow points 
to slight scratches from the broaching tool. 


This is what happens to a copper-lead bearing when unstable lubricating 
oils that become corrosive, attack the lead. The picture on left shows a greatly 
enlarged cross-section of a new bearing, the copper in red, and lead in light 
grey. The picture on right shows the same type of bearing with the lead (light 
grey) eaten away from the surface by corrosion, leaving a copper honeycomb 
which disintegrates under pressure. RPM DELO Diesel Engine Lubricating Oil 
eliminates such corrosion of copper-lead or any kind of bearing. 


The same type of bearing is shown here, after 
use with RPM DELO. The bearing surface is in 
excellent condition. 


100 


PERCENT OF TEST PERIOD | 


This chart shows what happ when copp 


This photo shows equipment used in a 500-hour 


lead bearing strips are placed in oil which is 
subjected to oxidizing conditions at a temper- 
ature of 280°F. Note the extremely low weight 
loss with RPM DELO by comparison with other 
oils, compounded or uncompounded. 


HIGH QUALITY, 
NATURALLY 
STABLE 
BASE 


Detergent compound 
to clean engine. 


test on RPM DELO by Standard's research 
organization—RPM DELO has met every labor- 
atory and field test. For specific technical 
information, write, asking for booklet T-2, 
Standard of California, San Francisco 20, Calif. 


Anti-oxidant to prevent 
gum and sludge. 


Wear-reducing 
compound. 


This bearing was used with an unstable lubri- 
cating oil that became corrosive in service. Note 
that the entire surface is pocked and that actual 
breakdown is occurring on the surface. This can 
be eliminated by the use of RPM DELO. 


STANDARD OF CALIFORNIA 


RPM DELO has world-wide distribution and is marketed under the following names: RPM DELO, 
Caltex RPM DELO, Kyso RPM DELO, Signal RPM DELO, Sohic RPM DELO, Imperial RPM DELO 


CONCENTRATE 
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CODE FOR 
PRESSURE PIPING 


AMERICAN STANDARD 
1942 


@ This book . . . the revised Code for Pressure 
Piping . . . contains detailed information on 
selection of proper materials, dimensional 
standards, maximum allowable stresses . . . 
fabrication details such as welded joints, 
flanged joints, hangers, testing, welding pro- 
cedure and operator qualification . . . more 
than 200 pages of useful and necessary infor- 
mation about piping. 

Better pressure piping begins with the use 
of this Code—which is sponsored by the Amer- 
ican Society of Mechanical Engineers and 


: 


approved by the American Standards Asso- 
ciation. If you make certain your piping con- 
forms to the Code you may be sure it will not 
fall below the accepted standards of safety 
and good practice. 

All qualified pipe fabricators comply with 
this Code. It is essential to the pre-fabrication 
of quality piping . . . piping that is economical 
and easy to install. 

The Pipe Fabrication Institute will send this 
Code on request at the established price of 
$2.00 per copy. 


THE PIPE FABRICATION INSTITUTE 


1108 CLARK BUILDING * PITTSBURGH, PA. 
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that we have standardized on GarLock 
Packings, Gaskets and Kiozure Oil Seals, I 
can sleep nights! No more worries about inter- 
rupting essential production on account: of fre- 
quent shut-downs for repacking, etc.” 
GaRLockK products give long, dependable serv- 
ice because they are manufactured in our own 
plant and are quality-controlled from raw material 
to finished product. 
THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 


GAR LOC K 150 High Pressure Steam 


Packing is one of the large number of GaRLocK 
quality-controlled products. Illustration shows 
spiral form (GaRLock 150). Coil form—GarLock 
125. Ring form—Gar.ock 200, 
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ISANT!I FARMERS CREAMERY 
Isanti, Minnesota 
LYTTON CREAMERY 
Lytton, lowa 
UNITED MILK PRODUCTS 
Osseo, Wisconsin 
PORTAGE COOPERATIVE CREAMERY 
Portage, Wisconsin 
NORTH AMERICAN CREAMERIES 
Oakes, North Dakota 
SPRING VALLEY CREAMERY COOP. 
Spring Valley, Wisconsin 
O’BRIEN COUNTY COOP. CREAMERY 
Sanborn, lowa 
GLIDDEN COOP. CREAMERY 
Glidden, lowa 
HOLMAN COOPERATIVE 
Holman, Wisconsin 
ST. CHARLES MILK DRYING CO. 
St. Charles, Minnesota 
PRESTON COOPERATIVE 
Blair, Wisconsin 
FARMERS COOPERATIVE 
Ruthven, lowa 
BRIDGEMAN CREAMERIES 
Grand Forks, North Dakota 


Creamends 
Install BROS Boilers 
and Stokers! 


@ The way our creameries are meeting the 
heavy demands for butter, evaporated, con- 
densed and dried milk products is one of the 
bright spots in America’s war-time production. 

The processing of dairy products requires 
more steam than usual factory operations. To 
meet the demand for a constant supply, in 
vast quantities at low cost, Bros H.R.T. self- 
contained boiler units, equipped with Bros 
model 16 spreader stoker, were selected re- 
cently by outstanding creameries in the 
dairy section. 

Bros brings to your steam generating prob- 
lems, single responsibility from hopper to 
stack, plus 62 years of experience in engineer- 
ing and manufacture. Bros offers competent 
counsel through accredited resident repre- 
sentatives and an eagerness to serve your 
interests that guarantees customer satisfac- 
tion. We’d like to hear from you about your 
boiler and stoker needs. 


WM. BROS BOILER & MFG. CO. 


Minneapolis 14, Minnesota 
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UTILIZE ANY EXTERNAL SOURCE 
OF FLUID PRESSURE SUPPLY 


With no moving metallic parts employed in Grove FlexFlo Valves there co N TRACTS TO CLOSE 


is never any chance for hang-up, damage or leakage to occur from the ' BY CMe 


transmission of fluids containing sand, cuttings, scale or other fine solid 


particles. Actuated by hydraulic pressure from any external source, 


the expansible synthetic tube which expands to open—contracts to 


close, seats tight for extended periods of time, with never any tendency 


to stick. Any abrasive wear is automatically compensated for by the 


contractile conformance of the flexible tube to even roughened or ir- + gy <—> ag. 


regular seating surfaces. As this tube forms its own end-gaskets within 


A 1%” VALVE A 4” VALVE AN 8” VALVE 
the valve body, line fluid is completely isolated from the operating requires only a table- usesbarelya operates on less than a quart of 


spoon of fluid for each cup of fluid —_ fluid which can be piped back 
fluid medium at all times. For complete details write for Bulletin 800, operation. to operate. into the supply if necessary. 


accumacy 


GROVE REGUtLtATOR COMPAN 


Y 
6527 GREEN STREET. OAKLAND 8. CALIFORNIA. Branch Offices: 30 Rockefeller Plaza, New York 20 - S644 Navigation WRITE TODAY FOR 
Boulevard, Houston 11, Texas + 1930 West Olympic Boulevard, Los Angeles 6, California BULLETIN 800 
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THE ORIGINAL EXPANSIBLE TUBE TYPE VALVE _ 


Cut-away view showing internal con- 
struction. PlaneTorque switch responds 
to overloads more quickly than elec- 
trical thermal relays since the mechan- 
ical action of the overload operates 


the cut-out switch directly. 


Philadelphia 


+++ @ compact; self-contained unit that is particularly suited for driving stokers, cone 


veyors, mixers and other equipment that may be subject to jamming or overloading. 
The MotoReduceR is efficient and dependable in service, truly economical in every, 
way and in addition the PlaneTorque feature is always ready to protect the unit 
against the above mentioned emergencies. Whenever a predetermined load limit is 
exceeded, power is instantly and automatically shut off, preventing damage to either 
the drive or the driven equipment. Removal of the excess load makes the unit ready) 


for service once more. 
The PlaneTorque feature can be furnished on either vertical or horizontal types of 
MotoReduceRs which are available in a wide range of horsepowers and ratios. 


For full details write for Bulletin MR 40 on your business 
letterhead. 


GEAR works INCORPORATED  incostrial Gears ond speed Redocers 


AVE. G NEW YORK PITTSBURGH CHICAGO LimiTorque Valve Controls 
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Designed 
and = 


Reinforced 


for 


| 


and each size is designed with 
an unusually high safety factor 
and tested for burst strength as 
well as for working pressure. 
Tell your Republic Distributor 
your requirements—flue clean- 
ing, thawing, pile driving, steam 
hammer, foundry and steam en- 
gine service, etc.—and he will 
recommend a Republic Steam 
Hose designed for that service. 


REPUBLIC 


DIVISION PARTICIPANTS IN THE 


LEE RUBBER & TIRE CORPORATION 


EPUBLIC technolo- 
gists have studied the effects of 
continued high steam pressure 
and temperature on hose struc- 
tures. Through this research, a 
complete line—Republic Double 
Cross, Tower, Hector, and Re- 
public Asbestos Hose—-is con- 
structed and reinforced to meet 
all service conditions. Each type 


REPUBLIC INDUSTRIAL PRODUCTS LEE DELUXE TIRES AND TUBES: 
YOUNGSTOWN, 0. CONSHOHOCKEN, PAL 
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LE CAUSYA 
Getter 


DOWE 


CHEMICAL SCALE REMOVAL SERVICE 


DISSOLVES, DISINTEGRATES AND REMOVES 
THE THIEVES OF POWER 


Safely, thoroughly—with speed—the heat exchange chemical and engineering techniques together with 
m surfaces of American industrial plants are freed of their the research and technical/facilities of its parent 
e power-stealing water-and steam-deposited scale, sludge organization, The Dow Chefnical Company. 


and oxides by Dowell chemical methods. Puller 


A minimum of down-time is required for this im- is on call from many 
portant work—usually only a few hours—and there States. Write, wire 
is no extensive dismantling of equipment. * Dowell office. 


anned by trained engineers 
rategic points in the United 
r phone the most convenient 


Inhibited solvents, prepared for the particular job, 
‘dissolve and disintegrate the deposits without damage 
to the equipment. 


Dowell Chemical Cleaning is another important 
cooperative development—the result of Dowell 


DOWELL INCORPORATED 

Tulsa 3, Oklahoma 

Subsidiary of The Dow Chemical Company 
New York e Philadelphia « Cleveland « Chicago « St. Louis « Houston 


Kansas City Wichita Mt. Pleasant, Michigan Salem, Illinois 
Long Beach, California « Casper, Wyoming 


VAL SERVICE 
Service from Long Beach and Casper provided by a Dowell 
associated company, International Cementers, Inc, 


45 


POWER © March, 1945 277 


% 
4 
; 
4 
1- 
m 
<a. 
on” 


Slit Open 


and SEE 
the 


Two important factors govern the selection of wire 
and cable for “‘hot-spot’’ service in steel mills, power 
plants and various vital industries. First, the conditions 
under which the circuits must operate, such as around 
soaking pits, boilers, furnaces, steam lines, drying ovens, 
rheostat grids; places where resistance to heat and 


moisture, corrosive fumes, oil, grease and even fire is. 


essential. Second, and most important, is the construction 
of the wire—its in-built ability to stand up under these 
severe conditions. 

Rockbestos A.V.C. Power, Motor Lead and Lightin 
Wires and Cables (National Electrical Code, Type AVA 
meet the requirements of *‘hot-spot’’ service with per- 
manent insulation that won't bake brittle, crack, bloom, 
swell or rot and has a maximum operating temperature 
rating of 110° C. (230° F.). 

Apply the knife-test to a sample of Rockbestos A.V.C. 
and you'll find the answer to production losses and 
unnecessary maintenance due to wire-failure beneath 
the braid. Send for a sample and dissect it yourself. 
Rockbestos Products Corporation, 983 Nicoll St., New 


Haven, Conn. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


122 different 
permanently insulated 
wires, cables and cords 


developed by 
Rockbestos for various 
severe operating conditions 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO. PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE | 
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Take a sample of Rockbestos A.V.C. Power Cable, illustrated, or similar! 
insulated Motor Lead Cable, slit open the slick-finished heavy, hentgnoot 
fireproof asbestos braid (a) which is resistant to moisture, oil and grease, 
and you'll find beneath a firewall of felted asbestos (b) a permanent heat- 
barrier against high ambient temperatures. 


Then cut through this felted asbestos wall (b), peel 

it back, and see the high-dielectric moisture 

resistant varnished cambric tape (c) it protects from 
heat, flame and oxidation. Notice too, the uniform coverage of the tapes, 
helically applied like the felted asbestos to assure perfect and permanent 
centering of the conductor in the insulation, 


Now unwind the varnished cambric tapes (c) 
which will peel easily, and you'll see the obvious 
advantage of multi-layer tape application—not one 
thickness, but many. And under the ta you'll 
also see a second felted asbestos wall (a) the 
inner heat-barrier which completes the pro 
tection of the varnished cambric. 


Finally, slit and peel back this felted asbestos 
wall (d) which prevents 
overloads from breaking down the varnish 
cambric and won't burn even when expose 
to copper-melting arcs, and you’ll see the 
paper separator (e) that keeps the conductor 
clean of insulation and makes stripping easy: 
And that completes the story of Rockbestos 
A.V.C. the wire with permanent insulation. 
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Conduits... 
Surface Raceways 
Wires and Cables 


for every purpose 


| Electric 


~ GRATION 
Pa. 


‘II XTENSIONDUCT—2 WIRES n ts of 
tornets will for etectsice? P \ 
— will xpect the promises 
— new electrical age be elec 
elec- — 
| NATION a Gs tractors. theit Nati onal 
4 System™ of raceway” 
om Nationa 
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DESIGNED for and 


SAFETY COmm 


SAFETY VALVE 


LUGS TO PREVENT ExCESSivE 
VIBRATION DURING HANOLING 


Sectional elevation of a 
Lummus Power Plant Evaporator 


LUMMUS 
EQUIPMENT 


SURFACE CONDENSERS 


BAROMETRIC CONDENSERS 


STEAM JET AIR EJECTORS 


BLEEDER HEATERS 
BOILER BLOWDOWN 
HEAT EXCHANGERS 


EVAPORATORS 


FUEL OIL HEATERS 


LUBRICATING OIL COOLERS 


STEAM JET REFRIGERATION 


PURE WATER FROM ANY RAW OR 
SALT WATER SUPPLY 


Lummus experience . . . in designing and fabricating power plant evap- 
orators to meet individual requirements . . . is your guarantee of o 
dependable supply of pure water from any raw or salt water source. 


Full-efficiency operation is assured by a soundly based design that pro- 
vides adequate vapor separators and liberal, properly balanced disengag- 
ing areas. Easy maintenance is assured by a practical understanding of field 
conditions. All connections are readily accessible and do not require 
disassembly within the unit to remove the tube bundle. 


Lummus engineering service is always available for the study of specific 
heat exchanger problems and equipment design to meet individual power 
plant conditions. For further information write to: The Lummus Company, 
420 Lexington Avenue, New York 17, N. Y. 
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after installation, 


you can forgeta 


SEALEDPOWER MOTOR 


The Crocker-Wheeler SEALED- 
W POWER Motor makes the maintenance 
~) man’s job easy. Here’s why: 


i? Y 1The totally-enclosed frame 
y seals out harmful foreign mat- 
ter. There is no danger of oil, 


corrosive liquids, acid or al- 
“= kali fumes, air-borne moisture, 


_ steam, conducting dusts or 
metal chips, for example, caus- 
ing premature breakdown of 
windings. 


2 There are no ventilating pas- 
sages in the frame to require 


\ periodic cleaning. Cooling air 
i is blown over the outside sur- 
wey, faces of the motors, not through 


the frame. 


3 Patented Grooveseal bearings 
require re-greasing only once 
a year or even less frequently. | j 
Seal permits use of softer / 
grease, for better lubrication 
and longer bearing life. Re- \ 
tains grease. 


4Vacuum impregnation of 

windings reduces hotspot tem- 

. perature and lengthens insula- 
tion life. Prevents vibration of 
wires inside or outside of slot. 


5 Bars, fans and end rings of 
Alucast rotor are die cast in 
one operation from aluminum 
alloys, forming a practically 

indestructible rotor. 


And yet, with all these maintenance- 
cutting advantages, SEALEDPOWER | 
Motors cost no more than conven- 
tional fan-cooled types. Why not write 
for descriptive literature? No cost, 
no obligation. 


CROCKER-WHEELER 


A Division of JOSHUA HENDY IRON WORKS 
AMPERE, NEW JERSEY 


SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS DIRECT CURRENT MOTORS GENERATORS FLEXIBLE COUPLINGS 
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Unibestos, the sectional insulation, 
will not dent, shatter, sag or gap 
as the result of vibration, expo- 
sure to moisture or hard knocks. 
This greater structural strength is 
a result of Unibestos’ resilient, tough 
fibrous construction. 


Unibestos is available in half-section 
form up to 30” pipe diameter and 
in quarter sections from 32” to 60”, 
in thicknesses from %4” to 5”. Single 
layer construction is available for 
service up to 1200°. 


UNION ASBESTOS 
AND RUBBER CO. 


PLANTS: 1821 S. 54th Ave. CICERO, ILL. © PATERSON, W. J. © BLUE ISLAND, Itt 
OFFICES: CHICAGO © CICERO, ILL. © NEW YORK © SAN FRANCISCO © PATERSON, ¥. J 
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EMEMBER the Gradutrol System & 


of Pneumatic Control? Sure you do! 


It produces precision control Pp with positive 


positioning = of dampers or valves, and full mod- | 


ulation. Top power in either direction is available 


to overcome friction, but air consumption 


is reduced to a minimum... 


Don’t overlook the many important advantages 


of Gradutrol in those critical air conditioning process — 
installations . . . Even the simplest job deserves 


Gradutrol. The added cost is negligible .. 


Buy MORE War Bonds! 


Keep them Winning — ll On WwW ll 
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... But do you remember the important part the §@ 

Gradutrol Rela plays? 

MINNEAPOLIS-HONEY WELL REGULATOR CO., 2702 Fourth Ave. S., Minneapolis 8, Minn. e Branches in all principal cities 2 
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Since 1878 


i Steam Generating Equipment @ 
4. by EDGE MOOR : 


How many power engineers can identify the 
illustration at the left? It is the internal flue of 
an “Improved Galloway Boiler,” an outstanding 
type in its day. Edge Moor began building Gal- 
loway boilers in 1878—and have been engaged 
in designing, developing and building steam 
enerating equipment ever since. 


Back of every Edge Moor installation of today 
there is the wealth of experience acquired 
through 67 years of boiler building—a cumu- 

‘lation of skills, methods and knowledge that 
enables Edge Moor to build boilers as out- 
standing in performance as were the Galloways 
in the days of the previous century. 


Edge Moor boilers are designed for any required 


capacity and up to 900 lbs. drum pressure. 
Complete steam generating units, auxiliary 


equipment and installation service are avail- WS Z 4 


able including boilers, superheaters, water 


combination of Edge Moor engineering experi- 7 
ence and manufacturing control assures the 


Edge Moor bent tube boiler with pend- 
ant interbank superheater and travel- 
ling grate stoker. Capacity 47,500 Ibs. 
steam per hour; Drum Pressure, 275 
psi; Degrees of Superheat, 180° F.; 
Final Steam Temperature, 585° F. 


STEAM GENERATING EQUIPMENT 


BRANCH OFFICES: NEW YORK 20, N. Y.: 30 ROCKEFELLER PLAZA 
CHICAGO 2, ILL.: ONE NORTH LA SALLE STREET MAIN OFFICE AND WORKS: EDGE MOOR, DELAWARE 
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HE Kellogg Scientific Method of solving 
tough piping problems has enabled central 
stations, process and marine power plants to 
successfully meet wartime emergency needs. 


Kellogg prefabricated piping systems sim- 
plify piping problems because they conserve 
space— minimize joint stresses—provide safe 
connections to equipment unable to stand 
high forces or moments due to expansion— 
and give flexibility and complete reliability. 


Consulting engineers, power process and 
marine engineers recognize the Kellogg trade 
mark as a symbol of scientifically designed 
piping. 


for Pewee, Refinery and Chemical Industries. Heat Exchangers. Pyrotytic 
Catetytic Cracking Units, Hydroferming, Reforming, Delrydrogenation, 
Desulphurizetion. Thermel end Cetetytic Polymerization Units - JUIK 

fer ON Plants. Plastic Refractories Radial Brick C 


a 
x 
PAN" 
PANY 
SELES: 609 SOUTH GRAND 
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DJUSTABLE 
‘OR ANY SIZE 
PRODUCT 


from 2” to 
| 


EITHER HIGH OR LOW 
PERCENTAGE OF FINES 


Reduces run-of-mine coal to 
required product with either 
minimum or percent- 
age of fines. Centrifugal 
force holds teeth in crush- 
ing position but permits 
them to swing back when 


in contact with tramp iron. 
‘Made in ten sizes, Catalog 
No. 706. 


ANUFACTURING COMPANY | | 
932-99 North Fourth: St...Columbus 14, Ohic | 


imore 1 Buffale 2 Cleveland 13 Herien Milwaukee 11 Pittsburgh 22 


gham age | Denver 2 Houston § New York 7 Salt Leke City 1 
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POWER TUBE 


Federal 


Federal presents a new and 
rugged power tube that fills an immediate 
demand — a power tube that has been 
specially designed for industrial use in 
high-frequency heating equipment, both 
dielectric and induction. 


Really built to withstand the constant jars, 
shocks, and vibration commonly encoun- 
tered in manufacturing operations, this 
heavy-duty vacuum tube is very conser- 
vatively rated, and will stand up under 
extremely hard usage. 


Widely spaced, unusually sturdy filament 
and grid elements, without internal ceramic 
insulation, give this tube a ruggedness that 
makes it the logical choice for depend- 
ability in the design of industrial heating 
equipment. 


TECHNICAL DATA FOR TYPE F-5303 


Filament Voltage . © « « 11.0 volts 
Filament Current . .% ...@ « « 27.5 amps. 


Maximum Ratings for Maximum feraree of 50 Mes. For industrial power tubes, and also for 


DC Plate Voltage 3500. volts 
DC Plate Current. + 1.0 amp. rectifier and transmitting tubes, see 
Plate Dissipation. . . . 1200 watts 
Federal first... because “Federal always 
Maximum Diameter» 3%" has made better tubes.” 


Supplied with 6" flexible copper leads, 2 on cach terminal. 


(Also supplied - water-cooling, type F-5302.) 


Newark 1, 
New Jersey 
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Architects Indicate Preferences in Po! 
on Flush Valves for Industrial Plants 


To obtain a reliable answer to the question, “What are the most suit- 
able types of flush valves for industrial plants?”, Watrous recently sent 
a special ballot sheet to a list of architects. Replies came from architects 
who do a tremendous amount of industrial plant designing. 


This study, we believe, will be of considerable value in connection with 
present postwar planning. If you have any further thoughts on this sub- 
ject, we shall be pleased to hear from you and to add your selections to 
the results summarized below. ’ 


Ist choice 2nd choice 
LOW TOP SPUD | FOOT-LEVER TYPE Votes were cast on the question: “Which 
Preferred by 27% | Preferred by 20% combinations do you believe offer the 
most advantages for use in postwar in- 
dustrial plants?" 


3rd choice 4th choice 5th choice | 6th choice 
CONCEALED | HIGH TOP SPUD | SEAT ACTION FOOT-OPERATED 
Preferred by 16% Preferred by 14% Preferred by 13% Preferred by 10°. 


Flush Valve Combinations for Urinals 


Ist choice 2nd choice 3rd choice 4th choice 


EXPOSED FOOT-OPERATED | AUTOMATIC OPERATION | CONCEALED 
Preferred by 30° Preferred by 29% . Preferred by 27% Preferred by 14% 


Catalog 448-A covers Watreus 
Flush Valves for essential war- 
time applications and the com- 
plete line of models and combi- 
nations for postwar planning. 
Or see Sweet’s Catalog File. 


THE IMPERIAL BRASS MFG. COMPANY, 514 South Racine Ave., Chicago 7, Illinois 


a 
flush valve 
application pata 
1% , 
comptedby the 
Watrous Flush alves 
Flush 
i 
tS Choice on Silent - Action Combinations d 
Results show that of architects agreed that office 
= > washrooms should have “eilent-action” flush valves 
while conversely 91% voted for the “regular” flush 
yalves for factory washrooms: 
we 
| 
trous Flush Valv 


A COMPLETE 


SERVICE — 


TEMPERATURE CONTROL 
PROBLEMS SOLVED FROM A TO Z 


Filled 


t with Li 


and Degree Dial. 


ttern Thermometer for Liquids, with Separable 
Process Thermostat with Degree Dial. pty One of many Johnson Industrial Thermometers. 


For trouble-free, efficient, economical operation 
of a heating plant, good temperature control 
equipment alone is not enough. That is why 
Johnson (established in 1885) renders a com- 
plete service from the planning stage through 
proper performance. 

Johnson ‘not only manufactures a complete 
line of precision-built thermostats and control- 
lers but designs the whole temperature control 
system from “A to Z” in cooperation with owners 
and their consulting engineers. Then Johnson 
follows through by installing the system and 
getting it in perfect operating order before it is 


turned over to the plant engineer. Years of 
careful training and experience enable Johnson 
temperature control experts to bring seasoned 
knowledge to bear on the proper application 
of every element in a complete temperature 
control system. 

On your next temperature control problem, 
whether heating, cooling, ventilating, air con- 
ditioning or industrial processing, ask your 
heating or air conditioning contractor about 
Johnson...or call a Johnson engineer from a 
nearby branch office. He is at your service, 
without obligation. 


| With 


maa SERVICE COMPANY, MILWAUKEE 2, WISCONSIN + DIRECT BRANCHES IN ALL PRINCIPAL CITIES 
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T0 INCREASED BOILER 


“AUTOMATIC COMBUSTION 
CONTROL SYSTEMS 


Wuen you automatically maintain a constant draft in the combus- 
tion chamber—meter the air needed for combustion and regulate 
fuel feed, you get more steam from existing equipment. 


DRAFT CONTROLLER 


But, also, you accomplish more than that—you use less fuel—coal, 5. casi sraNDARD Furnace Draft Controller (which 


oil, or gas—and eliminate the costs and error of human attention. comes complete wifh Operating Power Cylinder) works 
from overfire draft, regulating the boiler uptake 


Over-firing and under-firing that happens without automatic con- 
trol results in wasted fuel. With automatic control you adjust the 
rate of fuel feed exactly to the load requirements at all times. 
Thus, steam pressures are held within very close limits. 


The three units shown are available in a number of variations. 
Therefore, selection of a CASH STANDARD Control System 
to meet any condition and dependably work on any system 
is easily accomplished. 


If you will write for Bulletin 300 you will get the com- at 
plete story of CASH STANDARD Automatic Combustion a "|| 
Control and see exactly how it works daily to your benefit. l isp tf 


AIR FLOW CONTROLLER 


This CASH STANDARD Air Flow 
Controller meters the air needed 
for combustion. Install it near its 
damper. It is not affected by 
changes in fuel bed resistance or 
any other variables, because it 
meters air supply according to 
the differential pressure through 
the gas passages of the boiler, 
doing its part to insure perfect 
combustion. 


FUEL FEED CONTROLLER 


pen CASH STANDARD Master Controller automatically 
coapeeees fuel feed. Locate it conveniently. Working from 
ler pressure, it will adjust the rate of combustion by 
a Bs the rate at which fuel (any kind of fuel) is 
supplied to the boiler furnace. And it will adjust the Air 
Flow Controller so the correct amount of air is supplied 
for proper combustion—hence, money saving. 


DECATUR, ILLINOIS 
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@ In 1944, the output of public utilities and 
industrial power plants hit a new all-time 
high. So did demands for B&W pressure tubing 
—both seamless and welded—for all kinds of 
steam generating and heat transfer equip- 
ment. For example, shipments of B&W welded 
pressure tubing alone were over 100 per cent 
higher than in 1943. Altogether, over 700,- 
000,000 feet of both kinds have been installed 
in all types of boilers, heat exchangers, con- 
densers, evaporators and other heat transfer 
equipment. 

This growing and steadily increasing pref- 
erence for B&W pressure tubes is an indica- 
tion of their all-round satisfaction and reliabil- 
ity. It reflects their consistently uniform quality, 
dimensional accuracy and, above all, the 


enviable record of safety and service they 
are giving under a wide range of operating 
conditions involving temperatures up to 1500 
degrees F. and pressures as high as 4500 psi. 

Because B&W makes BOTH Seamless and 
Welded Tubes, you can depend on getting 
unbiased recommendations—tubes matched 
to jobs without prejudice toward any types or 
materials—when you call on B&W’s wealth of 
tubing experience, modern specialty tube 
mills and extensive research facilities. 


2° Stainless steels. Sizes '2 in. to 8% in. O.D. ic. 
ELECTRIC-RESISTANCE WELDED Carbun steel grades. 
Sizes: 34 in. to 4 in. O.D. ; 
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CENTRIFUGAL 
Single and multi-stage 
Pressure range: 0 to 850 P.S. I. 
Capacities: 0 to 36,000 G. P. M. 
Types: Horizontal & Vertical 
Impellers: Open or enclosed 
Casings: Horizontal or Vertical Split, 

cast iron or bronze 

Bearings: Sleeve or ball-bearing 


RECIPROCATING 


Horizontal and Vertical single piston 

Horizontal and Vertical duplex piston 

Single and Duplex Outside Packed 
Plunger 

Single, Duplex and Compound 
Hydraulic 

Steam Heat Vacuum 

Automatic Pump and Receiver, etc., etc. 


Send your pumping problem to us; our 
Engineers will recommend the right pump 
for the job. 


POWER ® March, 


1945 


; 
4 — 
Warren Two-Stage Volute 
WARREN STEAM PUMP COMPANY, INC. | 
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HAT’S a user of Champion Coal talk- 

ing. We’re operating shorter of man- 
power than we ever thought possible. We’re 
finding maintenance and repair of mechani- 
cal equipment more of a problem every day. 
Yet, in spite of these and other difficulties, 
we’re producing record tonnages, and— 
except for such recent contingencies as 
snowbound areas and car embargoes—our 


commitments on Champion Coal have been kept. 


4 


Pardon for 
feeling pretty goo 


There’s another and even more basic 


reason why Champion Coal users “feel 
pretty good.” That’s because Champion is 
always a quality product—a fine natural 
coal, mined by advanced methods and ac- 
curately cleaned and sized to suit your 


needs in huge modern preparation plants. 


You can depend on Champion in every way. 


PITTSBURGH COAL: COMPANY 
Oliver Bidg., Pittsburgh, Pa. 


A VITAL SOURCE OF HEAT, STEAM, POWER, AND RAW MATERIALS 
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OFFER MANY 


@ Conceived and perfected by Bartlett-Snow 
engineers, originators of the first fully automatic 
skip hoist in 1907—and thoroughly proven in 
service—Bartlett-Snow Plug Feed Type Skip Hoist 
Loading Gates are of self damming design assur- 
ing quiet,— dependable,— non-spilling operation. 


Essentially the gate consists of a hopper-like 
upper section, and a lower pivoting member, 
hinged to the upper member, and held in closed 
position with a latch. As the skip bucket descends, 
arms on the back of the bucket unlatch the pivot- 
ing part of the gate without friction or banging, 
permitting it to swing downward, supported 
on rollers on the bucket, to bring the spout 
into position, well inside the skip bucket, The 


ADVANTAGES 


material feeds through until the skip bucket is 
filled, and the material dammed. After a predeter- 
mined pause, controlled electrically, the bucket 
starts upward, closing and relatching the gate. 


These gates are of ingenious design and sturdy, 
dependable construction. They operate without 
friction, and consequently @ncounter little wear. 
There is no spillage,— no jar,— and no noise, even 
when the skip bucket is traveling at quite high 
speeds,— and no counterweights or electrical 
mechanisms in the pit to require adjustment. 


But send for Bulletin No. 92. It gives complete 
details,— dimensions of the 11 standard sizes,— 
and contains much information of interest to 
engineers and operating men. 


BARTLETT SNOW co. 


6205 HARVARD AVENUE «¢ CLEVELAND 5, OHIO 


Engineering and Sales Representatives in Principal Cities 


COAL HANDLING FOR CENTRAL STATIONS AND INDUSTRIAL BOILER PLANTS 


ae HOPPERS + SKIP HOISTS * BUCKET ELEVATORS + BELT CONVEYORS ~ 
BINS AND BUNKERS «+ WEIGH LARRIES + FIELD STORAGE «+ ASH HANDLING | 
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American industry flows through fairbanks valves 


Wi 


Supplier of sinew for mighty war The large quantities of Fairbanks Valves used in 
machines, steel means business from the first flares of the steel industry afford a striking example of what 
its fiery birth. To the clang of giant hammers shaping we mean when we say “American Industry flows 
it to man’s use, steel as a metal and as an industry is through Fairbanks Valves.” This wide line of bronze 
piling up a year-after-year performance record that and iron valves is backed by more than fifty years of 
Staggers imagination. frequent advances in manufacturing . . . con- 

Steel is vital to our economy in a way no sistent improvements in materials. 
other material can parallel. And in no other a FP . Fairbanks Catalog Number 42 gives speci- 
field is the service of valves by the thousands eae fications, prices. If it’s not in your files now, 
more important to steadily-maintained high ' we suggest you write today. When we send it, 
levels of essential production. mig = we'll advise you of nearest distributor. 


393 LAFAYETTE STREET, NEW YORK 3, N. Y. 


POWER © March, 1945 


| 
| 
| 

rE ag 
na 
4 
ULE 
i 
ANY | 


Bradley 
reules mill driven by 
creaser from gbone speed ing unit using 
ae be le reduce? 
riven by belt from : 
gas engine. 


resented to give a gen — 


through 
rough Jones reducers 4 


eral idea 
render on drive P 


If you would like to have 
roducts and engineering serv 
Bulletin 


by industry, just ask for 
Industry”: 


UNDRY & MACHI 
, Chicago 24, 


AR SPEED REDUCERS 
v-BELT SHEAVES 


aser driving a cen- 


drive to si 
° single cull 
ylinder 
gas engine 
ringbone speed red 
ucer. trifu 
gal pum 

p from a Diesel 
iesel engine. 
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Today every P peed Reducers have been built 
stay on the job. Jones d the records established by MP) 
long, trouble-free a day service show that they 
these speed reducers 10 2 which all Jones Trans- 
edness and scamine 
have the rugs known | 
1 re p 
ng illustrations 4 
the Jones organization ired : 
weed reducers are 
ensed picture of J \ 
that are being widely 
4 No. 80, Jones Dri od 
A. JONES FO Winols 
Age 3? 4423 Roosevelt ___ A hoist for a coal mine driven by a 
UPLINGS 
Jones worm-helical speed reduce 
r . driving an agitator in a paper mill. 
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ANDERSON STEAM TRAPS 


1898-1902 


Back in 1898, when the Spanish-Ameri- 
can War and the Philippine Insurrection 
were taking place, The V. D. Anderson 
Company was manufacturing and selling 
the Model “‘N” Steam Trap, shown at the 
right, as the most dependable means of 
draining condensate from steam lines. 


1917-1918 


_ When the boys sailed for Europe in 1917, 
to fight in World War I, an improved 
Float Trap, Model “D,” was serving 
steam trap users. This trap is still giving 
dependable service on many steam lines. 


1941 -194X 


As we enter the fourth year of this war, the popular Anderson 
Super-Silvertop Inverted Bucket Steam Traps are draining con- 
densate in thousands of industrial concerns making war supplies. 


Today’s Super-Silvertop Steam Traps lead in efficiency and econ- 

omy, but even today’s Super-Silvertop may be superceded by a 
better trap in years to come. One thing you 
can depend upon—Anderson Engineers, with 
over a half century of steam trap experience, 
will continue to provide steam trap users with 
the most efficient and economical means of 
draining condensate. 


THE V. D. ANDERSON COMPANY 


1934 WEST 96th STREET + CLEVELAND 2, OHIO 


Super-Silvertop 
=——=STEAM TRAPS 
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++ another job for 


Many conditions which present diffi- 
culties for other types of insulation are 
efficiently overcome when Fiberglas 
Blanket Type Pipe Insulation is used. 
| It is particularly well adapted for 
application on riveted or welded pipes 
and on pipes that do not conform to 
standard dimensions. It assures a 
perfect fit over protruding rivets and 
save critical fuel. can be used on any size pipe from 3” 
to 42” in diameter. This type of Fiberglas insulation is 
designed for insulating pipes at temperatures up to 
1000° F. 

Light in weight, Fiberglas Blanket Type Pipe Insu- 
lation is easy to handle and apply. 

It is made of Fiberglas Insulating Wool, type TW-F, 
an exceptionally efficient blanket of fine, long, strong, 
interlaced fibers requiring facing on one side only! 
The wire mesh used to face the outer surface is secured 
to the Fiberglas by asbestos yarn ties. Available in 
standard 2 ft. sections. An extra inch of insulating wool 
at each end assures an intermeshed, heat-tight joint. 

A sheet metal selvage is provided at the ends of the 
blanket. In application the selvages are simply laced 
together with galvanized wire. On bends the insulation 
is cut to shape and the selvages are laced together on 
the outside radius, permitting the mesh on the inside 
to conform to the contour of the pipe. When properly 


IT NEEDS 
INSULATION 


applied, uniform thickness and density of insulation, 


are assured. 

There is a form of Fiberglas insulation to meet 
every need. ‘Write for your copy of “Fiberglas Insula- 
tions for Industry”. Owens-Corning Fiberglas Corp., 
2000 Nicholas Building, Toledo 1, Ohio. In Canada, 


Fiberglas Canada Ltd., Oshawa, Ontario, 
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FIBERGLA 


EFFICIENCY 
on difficult jobs 


BLANKET TYPE 


pire INSULATION. 


FIBERGLAS INDUSTRIAL 


1. PF Pipe Insulation—A light- 
weight, preformed pipe covering 
with high insulating efficiency for 
temperatures up to 600° F, Made 
in 3-ft. sections or segments for all 
standard pipe sizes. Fibrous ends of 
sections intermesh to form tight 
joints. 


2. Metal Mesh Blankets—With 
mesh wire or expanded metal on 
one or both sides. Lightweight and 
easily applied. 2 ft. x 4 ft. and 
2 ft. x 8 ft. In standard thicknesses. 
Two types: For temperatures up to 
600° F. and 1000° F. 


3. No. 600 PF Block—Same mate- 
rials as in PF Pipe Covering — in 
blocks 6” x 36” and 12” x 36”, 
standard thicknesses. 


4, OC-1800 High Temperature 
Block —A highly efficient molded 
block in sizes 3” x 18” and 6” x 
36” and 12” x 36”—in standard 
thicknesses. Will withstand surface 
temperatures up to 1800° F. 


5. Insulating Cement—For insu- 
lating fittings, valves and all irregu- 


lar surfaces. Highly efficient .. . 
withstands temperatures up to 1200° 
Fahrenheit. 


6. OC Mastic Finish—An asphalt 
emulsion cement for insulated pipe 
and equipment exposed to outdoor 
or high moisture conditions. 


7. Insulating Wool, Type TW-F 
—Available in bats, rolls and bulk. 
Used for drying-ovens, heaters, etc., 
for filling irregular spaces. 


8. PF Insulation—Manufactured 
in 5 densities from 244 to 9 Ibs. per 
cu. ft.—standard sizes 24” x 48”, 
1” to 4” in thickness, according to 
density. For insulated panels, 
sound absorption and various semi- 
structural applications. 


9. PF Roof Deck Insulation 
—9 lbs. density with facing to facil- 
itate mopping. Highly efficient, with 
incombustible, rotproof and mois- 
ture-resistant core, for application 
under industrial built-up roofings. 
Sizes 24” x 48”. Thicknesses from 
13” to 2”, 


J 


FIBERGLAS 


*Trade Mark Reg. U. S. Pat. Off. 


INDUSTRIAL 


INSULATIONS 
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AYBE our ads are too good, we 

don’t know. But sometimes our 
customers get foo enthusiastic about our 
temperature controllers. They ask fora 
Taylor Fulscope Air-operated Control- 
ler when (it hurts to say this) a simple 
Taylor Self-Acting Controller would be 
entirely adequate for many jobs. 


It’s true that on continuous process 
control systems, or wherever else you 
may run into variations of flow or pres- 
sure, you need the adjustable sensitivity 
of a Fulscope. But on hot water service 
tanks, Diesel engine water jackets, com- 
pressor water jackets, water heaters, 
glue kettles— places where there are no 
big changes in load conditions—a Tay- 
lor Self-Acting Controller with its fixed 
sensitivity is just what you need. It 
requires no auxiliary air supply. You'll 
find it inexpensive and easy to use, with 
practically no maintenance cost. See 
your jobber or write Taylor Instrument 
Companies, Rochester, N. Y., or 
Toronto, Canada. Instruments for in- 
dicating, recording, and controlling tem- 
perature, pressure, humidity, flow and 
liquid level. 


BUY ANOTHER WAR BOND TODAY! 
POWER © March, 1945 
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inengineering and design- 

_ ing, in addition to employing the 
most modern methods available, 
your assurance of obtaining 
highest quality materials and 


For your piping problem 
ItNaveo 


"NATIONAL VALVE & MFG. co. =} 
PITTSBURGH, PA, 
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ANICAL DRAFT 


You can buy all 3 


~ from me 


| 


Call in an American Blower representative. Let him show you why it is to your 
advantage to buy American Blower Mechanical Draft Fans, Gyrol Fluid Drives 
and ST Dust Precipitators as a group from one source of supply . . . One purchase 
order, ome source of technical information, less red tape, better service and 
gteater all-around satisfaction, are a few of the maay benefits to you of buying 
al 3 from A.B.C. 


1O SOLVE YOUR FLY ASH PROBLEMS. |) Carefully select a sample of the 
tial you wish collected (our engineers will send you complete instruc- 
i for gathering and packing sample or they will gather a sample for 
.2) Ship your sample to the American Blower Dust Testing Labora- 
shown on right). We'll run tests, determine the equipment best suited 
co your individual job, and give you complete data on installing 
‘ican Blower time-proved Dust Precipitators. In the last 20 years, we 
trun tests on more than 4100 distinctly different materials. Our experi- 
d engineering staff and the finest facilities in the industry for test- 
designing and building Dust Precipitators assure your satisfaction. 


AMERICAN BLOWER 


' ~ ‘A AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
PH CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Rapuator & Standard Sanitary corporation 
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TROY ENGINE MACHINE CO. 


ESTABLISHED 1870 
2500 RAILROAD AVENUE, TROY, PENNSYLVANIA 


3-TEM-3 
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TROY 
POWER That Soon 
most 
By “free” powe™ we mean that 
in @ relativelY short time the 
qTroy-Enghers Steam Engine has 
completely paid for itself and \ 
from them on delivers power at | 
so little cost as '° be almost 
negiigible- Itcan do this because -4 
st operates on steam intended 
primarily for processing or heat q 
ing. It extracts the power and ex- 
hausts most of the heat ynits. It is 
what we call py-Product Power: me 
Low Cost By-Product Power has 
cena torour ew NOS = AN 


THE WAR... 
YOUR ELEVATORS... 
AND YOUR EYES 


7 e On flat-tops, battleships, and cruisers, Otis 

precision-built elevators have been and are 

today serving the United States Navy on the < | 2. Today, therefore, when planning the mod- 
seven seas. From our experience in providing [im ernization of your present equipment, give 
this equipment have come marked improve- oe particular consideration to Otis Elevators. This 
ments in design, new manufacturing tech- company, with 244 offices throughout the 
niques, and a store of knowledge destined to United States, is in a position now to co- 


provide still further improvements in Otis . operate with you in the preparation of plans 
Elevators after the war. and surveys. 


S. « So, keep your eyes on Otis. In the days 
ahead, this company, through the continued’ 
use of advanced methods and ‘new skills,' 
will, as in the past, be ready to assure you 
of the last word in efficient and economical’ 
vertical transportation. 
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for Marsh Gauges .... 


6 pe is a too prevalent theory that good design and care- 
ful workmanship can make up for the faults of poor mate- 
rial. We don’t accept that idea here at the Marsh plant. We 
believe that to come out right, we must start right. So the last- 
ing accuracy you have come to associate with Marsh Pressure 
Gauges begins with meticulous selection of the materials that 
go into them. 

One of the best examples of this is the verifying of the tub- 
ing used for bourdon tubes, This tubing is the heart of the 
instrument. If it lacked the required resiliency it would take 
a “permanent set”—fail to return to its original arc when 
pressure ceased. That’s why we micrometer every length of it 
as illustrated here . . . test its hardness on the device shown 
... bend and form it by exclusive Marsh methods. 

You will find similar examples of carefully se- 
lected material in every detail of Marsh Gauges. And 
while it is true that Marsh design and precision 
workmanship are the final factors in making Marsh 
Gauges “The Standard:of Accuracy”, the story of 
making a superlative gauge would not be complete 
without this painstaking verification of materials. 

Naturally material that will pass such rigid inspec- 
tion costs more. But its cost is well justified in the 
finer pressure gauges, and dial thermometers that 
we are enabled to produce. 


JAS. P. MARSH CORPORATION 
2075 Southport Ave., Chicago, Ill. 


“RECALIBRATOR” 


The Marsh “Recalibrator”—quickest and best way to 
correct a gauge that has been knocked out of adjust- 
ment—the finishing touch to a superlative gauge. 


% One of a series of advertisements covering the 4 
factors that make Marsh instruments “THE ST aan *D) 


the watchword in qualifying material 


No permanent waves wanted... A “perma- 
ment set” is n. g. in a bourdon tube. Here each lot 
of tubing is tested for hardness to make sure it 
doesn’t have this fault. 


heat treated and formed here. 


[*#S 


/ 


Ask Mike if it's right . . . Every length of tub- 
ing is gauged with a micrometer; then tagged 
and classified here for use in bourdon tubes. 


Form counts ... Tubes for heavier gauges are 
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ANTIMONIAL ADMIRALTY’ 


increases resistance to dezincification with- 
out increasing the initial cost of the tubes 


FRANCISCO 
TULSA 
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To produce athoroughly reliable, 
and economical, condenser tube 
alloy for salt or brackish cooling 
water conditions, Chase added 
antimony to Admiralty. Result? 
During the past nine years, mi/- 
lions of pounds of Chase Anti- 
monial Admiralty have been in- 
stalled. ..and not a single service 
failure from dezincification has 


been reported. 


Yet while the presence of anti- 
mony in this alloy reduces con- 
siderably the annual costs of 
condenser tubes (by increasing 


resistance to dezincification), 


there is no increase in the initial 
cost of the tubes. Longer service 
life. ..important savings in tube 
replacements — you enjoy both 
with Chase Antimonial Admir- 
alty. 

THINGS TO REMEMBER about 
Chase Antimonial Admiralty. It 
is (1) highly resistant to dezinci- 
fication; (2) virtually immune to 
intercrystalline corrosion; and 
(3) costs no more than plain 
Admiralty. 

For details phone your nearest 
Chase Warehouse or Service 


Office. 


U.S. Pat. No. 2,061,981 


CHASE BRASS & COPPER CO. 


—Incorporated — 


Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY f 
ATLANTA Tf 
BALTIMORE 
BOSTON 
CHICAGO 


CINCINNATI 
CLEVELAND 
DETROIT 
HOUSTON 


This is the Chase Network —handiest way to buy brass 


INDIANAPOLIS f 
KANSAS CITY, MO. f 
LOS ANGELES 
MILWAUKEE 


MINNEAPOLIS 
NEWARK 


NEW ORLEANS 


NEW YORK 


PHILADELPHIA 
PITTSBURGH 
PROVIDENCE 
ROCHESTER t 


SAN FRANCISCO 
SEATTLE 

ST. LOUIS 
WASHINGTON f 


T Indicates Sales Office Only 
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e Mr. Fillet Weld sees a lot of Mr. Sun. 
You see, Mr. Fillet Weld holds the Hex Cross 
Bars of BATES *GRATES to the main bars. In doing 
so, he allows maximum transmission of light 
and ventilation through the grating. The reflect- 
ing bevels of the Hex bars and 90° corners 
make this possible. 
Good light and ventilation are important in 
every plant, as you well know. 


that’s only one reason why 


BATESeGRATES are better 


e The fact that Bates*Grates allow more 
light and better air circulation is only one 
of the distinctive advantages of sates. The Fillet 
Welded Hex Cross Bars make sates stronger. 
The crisp, clean edges of Hex and main bars 
also give you sure-footed safety. They are 
easier to clean and maintain. All this adds up to: 


~ Get a bid from BATES 
on every job where you need GRATES 


NOW = = 
How to get the most out of 
AIR COMPRESSORS 


shown in the complete practical 
guide to efficient and economical 


Selection. 
Installation 
Operation 
Maintenance 


Here is a priceless new manual for every 
design, plant, or operating engineer con- 
cerned with machines and processes in- 
volving air compressors. In great detail 
and the clearest kind of language, and 
with over 400 explanatory illustrations, it 
tells everything you need to know about 
all types of compressors, in order to 
choose the right kind for a specific in- 
stallation and to put it in service, keep 
it in service, and get the most out of it. 


AIR COMPRESSORS 


By Eucene W. F. Fetter 


Operating Engineer, formerly Assistant Chief Operator, 
Safe Harbor Water Power Corp.; Associate Editor, Power 


460 pages, 54% x 814, 414 illustrations, $4.50 


Here’s a brief idea of what this helpful book gives you: 


—information on the kinds of compressors available, with the pointers on 
performance, service limitations, etc., needed in selection 


—complete mechanical description of every part of reciprocating, two impeller, 
sliding vane, liquid piston, centrifugal, and axial compressors 


—full explanation of load-control devices, compressor lubrication require- 
ments, and other special topics 


—instructions and diagrams on location, foundation, erection, alignment, 
adjustment, and other details of compressor installation 


—directions for operating all types of compressors, with special attention 
on trouble points to watch 


—maintenance helps, covering everything 
from minor adjustments to the making and 
fitting of piston rings 


Procedure for lining up rotating shafts— 
convenient separate chapter of air compres- 
sing theory—material on hydraulic air com- 
pressing—comparative costs and pointers on 
compressor selection—these are other helpful 
features of this exceptionally thorough and 
practical manual. 


See it 10 days FREE—Send this coupon 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Ino., 330 W. 42nd St., New York 18, N. Y. 


Send me Feller’s Air Compressors for 10 days’ examination on approval. In 
10 days I will send $4.50 plus few cents postage or return book postpaid. (Post- 
age paid on cash orders.) 


Includes a complete de 
scription of the 


GAS TURBINE 


of which the axial com- 
pressor is a necessary 
accessory, giving you an 
up-to-the-minute view of 
the features of this for- 
midable newcomer in the 
field of power generation. 


Compahy 


(Books sent on approval in United States only.) 


POWER ® March, 1945 


BE 
BEC™ cuN 
mR- 
a 
| 
BATES 
306 


DIAGRAM SHOWING 
WHEEL CLEARANCES 


AA—Rim clearance, B—Large blade clearance, CC—Side 

clearance, (about one inch). Blades cannot foul, as they are 

protected by rims. Rubbing at AA will do no damage. Side 

clearance is so large that end-play from excessive external 
> thrust cannot damage wheel. 


GENEROUS BLADE CLEARANCES 


INCREASE TERRY TURBINE DEPENDABILITY 


In the Terry Wheel Turbine fine blade clearance is not essential to high 
operating efficiency. The actual clearance between the moving and station- 
ary blades is greater than ¥% inch. End play cannot affect this clearance and 
the side clearance is one inch or more. It is therefore not essential to make 


frequent adjustments of the thrust to maintain efficient and safe operation. 


Clearance in the Terry blading may be reduced only by excessive wear 
of the main bearings, but even if this should occur, the projecting rims on the 
side of the wheel would rub on the smooth protecting surfaces of the rever- 
sing chamber, thereby automatically stopping the turbine before damage 
could result. Replacement of the interchangeable bearings immediately re- 


stores the original clearance. 


Details of this durable turbine are discussed in Bulletin S-116. 
A request on your business letterhead will bring a copy. 


TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
2 
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CVERY BOILER 


SHOULD HAVE ITS OWN... . 


CATS-EYES 


in Repairing Concrete Floors 


BETTER 
COMBUSTIO 


Keep your concrete floors « aisles driveways platforms « in 
shape with QUICK-FLOOR . .. a plastic which sets by pressure THE BEST BOILERS ALSO U SE 
quickly and easily applied without interrupting traffic « takes 
no drying time. Traffic helps it set, establishes the true traffic 
plane, feathers the edges. QUICK-FLOOR gets harder with 
use « the repair job will outwear the original concrete. 


Repair and resurface your worn wood floors too, if the 
foundation is rigid. 


* QUICK-FLOOR is uncon- D U R A -TR E D COMPANY 


ditionally guaranteed. 
Write today for full infor- 351 No. Central Park Blvd., Chicago 24, Ill. 


mation on your specific VAN buren 2171 
floor problems. 


A NATIONAL AIROIL 


CAPACITY OIL BURNER 


Up to 600 gallons of heavy oil per burner per hour can be 

burned efficiently with the Type SAL. This is about 90 

million B.T.U. Operates equally well using either steam or 

compressed air for atomization . . . needs only occasional cleaning and a 
minimum of maintenance. 


The SAL is installed frequently as an alternate to pulverized coal, coke 
or natural gas in boilers up to one million pounds per hour steam capacity. 


Our 33 years experience in the manufacture and application of fuel oil 
and gas burners can help you meet your combustion problems. Call on us. 


NATIONAL AIROIL BURNER Company, Incorporated 


1250 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PENNA. 
OIL BURNERS + GAS BURNERS * GAS PILOTS + PUMP SETS + EXPLOSION DOORS 
ACCESS DOORS * AIRDOORS + BURNER BLOCKS * FURNACE OBSERVATION WINDOWS 
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wn TO WORK MORE EASILY- 


‘Bub TO LAST LONGER- 


ere ee pare That, in brief, is the story of this double gland 
| W _ Asbestos-Packed Cock—a READING-PRATT & CADY 
‘original.’ 
This cock serves best as a shut-off on lines 
that carry solids in suspension—viscous fluids 
—oils—acids and alkalis—steam (for boiler 
blow-off)—in short, wherever Globe, Angle 
or Gate valves fail or where conventional 
ground plug cocks prove unsatisfactory. It is 
made in cast iron, bronze and cast steel. 


bed 
U-shaped grooves in the 
body of thiscock are packed 
solidly with asbestos, which 
is then vulcanized. This 
provides a bearing which 
absorbs expansion and 
eases operation. The dou- 


b — inde- 
R-P & C offers you a single responsible le gland feature— inde 


source for bronze, iron and steel gate, aren | oe ot 
and lubrotite gate valves—bar stock he ing—still further eases ~ a 
valves—cast steel fittings— D'Este Auto- ome eration and prolongs life. 
matic Valves and Engineering Specialties. 


READING-PRATTA CAby 


MANUFACTURERS OF 
_ READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa. + Atlanta + Boston + Chicago * Denver + Houston + Los Angeles » New York * Philadelphia * Pittsburgh * San Francisco » Bridgeport, Conn. 


EADING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE. 


y In Business for Your Safety 
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MULTIPLE STOKERS 


SPREADER 
BURN COAL LIKE OIL! 


Save with Fyr-Feeder—Burn less coal—Cheaper 
coal—Local coals—Sereenings—Coal yard sweepings, 
wet or dry—Wet coal is no handicap. 


FYR-FEEDER 


exclusively employs 


air JET coal 
PROPULSION 


Fines burn in suspension, larger pieces are spread evenly 
over grates, 

Fyr-Feeder increases boiler capacity—responds instantly 
to sudden load variations—requires no special skill or ex- 
perience to operate—thin fuel bed eliminates clinkers— 
makes firemen’s work much easier—no banking losses. 


CHANGE OVER TO FYR-FEEDER NOW 


Easily installed in minimum time 


Fyr-Feeders are built in sizes to burn from 300 to 
12,000 Ibs. of coal per hour. If you are or expect to be in 


the market for automatic coal burning equipment 
Wire or Write 

AMERICAN COAL BURNER CO. 
32-18 E. Erie St. _— Chicago 11, Ill. 


A LIGHTNING” 
TUBE EXPANDERS 


Thousands of Powers lightning precision- 
made tube expanders are being used suc- 
cessfully all over the world by our armed 
forces, boiler manufacturers, heat ex- 
changer manufacturers, refineries, etc. 


Send today for our new 1945 complete 
all tools and engineer- 


Fill oul This coupon 


send me your new 1945. Fe powers Lightning os 
Expander catalogue (P). 


Company 
Position. . 

t Address.... 
City..... 


POWE 


. 


Wherever there is steam to 
be kept under control there 
is a style and type of Quaker 
Rod and Sheet Packing to 
suit the particular condition. 


Specify QUAKER 


Make sure you get the proper packings 
that will give you the best results—see that 
your orders specify QUAKER. And remen- 
ber there is a Quaker Packing to meet any 
service condition, for it is the complete 
packing line. 

For old equipment, for new equipment 

. for all kinds of service conditions . . 
low pressures, or high pressures . . . cold 
water or steam . . . water, oil, acids or any 
other kind of liquid .. . air, steam, vapor 
or vacuum. Regardless of the service you 
may require, there is a Quaker Packing 
to meet that condition. 

Consult Quaker if you have any packing 
troubles. Our Packing Experts are at your 
service any time. 


If there is a way to get it done 

— QUAKER will do it 

Reg. U. S. Pat. Off. 

QUAKER RUBBER CORPORATION 
Mfrs. Industrial Rubber Products 


PHILADELPHIA 24, PENNSYLVANIA 
NEW YORK + CLEVELAND - CHICAGO - HOUSTON 
Western Territory 


Quaker Pacific Rubber Company 
San Francisco > Los Angeles 


— | 
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One of the two Fairbanks- Morse Diesels in 
operation at the Grand Rapids Plating Co. 


By installing two Fairbanks- This means the Fairbanks-Morse 
Morse Diesels, the Grand Rapids Plating Diesels have saved enough to pay for 
Co. reduced its cost of power from $50 themselves. And, such dependable, 


to $10 a day. The $10 includes fuel, lu- low-cost power is available for your 


brication, and operation and maintenance needs, too. Write Fairbanks, Morse 
costs. This record was established in & Co., Fairbanks-Morse Building, 


20,000 hours of sustained service. Chicago 5, Illinois. 


BUY MORE WAR BONDS 


anks -Morse 
(4 Diesel Locomotives + Diesel Engines - Generators - Motors - Pumps + Scales 


Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment 
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project 


ALL THIS WILL RESULT IN A 
BIG DEMAND 
for 


DSCO-BANNON 


TILE CONDUIT 


Made of vitrified clay tile, insulated with 
“Fiberglas” insulation, it is a ‘combination 
that can’t be topped for permanency or effi- 


ciency. Split-tile construction makes it easy 
to install a group of pipes. Can be furnished 
for several combinations of pipe in the same 
conduit thereby reducing cost. Write for 


Bulletin Number 85-67 PR. | 


AMERICAN [)ISTRICT STEAM COMPANY 


Mokers of “UP-TO-DATE” Steam Line Equipment For Over 65 Years 


There's always room 


and BIG PAY in 


War or peace, 
keeping the wheels 
of industry and the 
nation’s utilities turn- 
ing is a basic job—one 
there’s always room and 
big money in for the ex- 
pert. Take the short-cut way 
to a better paying power 
plant job. Do as thousands of 
others have, to their definite gain—spend a short time 
daily and systematically reading and using these books, 


The Library of 
POWER PLANT PRACTICE 


(6 volumes—2,477 pages, 2,404 illustrations) 


These six books cover the subjects of power plant practice completely 
and in every detail from the foundations and coal passing to the very 
tops of plant smoke stacks. They give you knowledge of boilers, steam 
engines, steam turbines, pumps, boiler feed apparatus and other equip- 
ment—their construction and performance—how to select them—how 
to test and maintain them—how to improve efficiency and economy in 
operating them. Descriptions, instructions, data, questions, problems 
and answers, more than 2,000 detailed diagrams and illustrations— 
make clear why as well as how to do the work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man, There’s no bunkum in this Library nor is it 
cluttered up with impractical theories. It is a Power Plant Library FOR 
POWER PLANT MEN. 


The Library of Power Plant Practice is the standard of the power plant 
field. It is accurate—it is thorough—it is complete. It is the result 
of years of experience with power plant problems. The man who has it 
has the best. The Library covers the whole field—nothing is omitted. 
The solution of every problem is plainly worded or explained with 4 
clear illustration. The little stickers and the big troublesome problems 
are all worked out in advance for you. There can be only one result 
a month until the total low price of $16.00 has been paid. See the 


coupon below for details. Send it now. 


Free Examination—Special Price—Easy Terms 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you decide 
to keep the books after examining them, just send $2.00 and then $3.00 
a month until the total low price of $16.00 has been paid. See the coupon 
below for details. Send it now. 


couroN)\ 


MeGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. ¥. 


Ship to me, charge prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 
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“Wonder what our competitors 
pay for power...” 


at v~ don’t have to worry about steam produc- 

tion costs if your boilers are fired by TODD 
‘Ok Bburners. Why let inefficient boiler room equip- 
lant [ment waste precious fuel today—and cut down 
s* Byour profits when competition gets tough again? 
iems Moet the jump on power costs right now—by 
tte Bmodernizing with TODD oil and gas burning 

equipment. 

Industrial and commercial plants all over the 
country have already installed modern automatic 


— 


COMBU 


601 West 26th Stree 


KEN, 

ROCHESTER, HOBO 
SO. PORTL TAMPA, GALVESTON, HOUSTON. 
CISCO, WATTLE, TACOMA, MONTREAL, 
SAN 
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PMENT DIVISION 
STION PORATION 


S COR 
TODD SHIPYARD t, New York 1, N. ¥- 


BARB! 
ALTIMORE, WASHINGTON, CHICAGO, 
ae MOBILE, NEW ORLEANS, Los 


TORONTO, BUENOS AIR 


ON THE FIRING LINE OF AMERICA’S WAR P 


TODD burners. Today these plants are producing 
more power—with up to 10% less fuel. Even 
larger fuel savings are frequently reported. 

TODD combustion engineers are old hands at 
modernization. Call on them at any time—with- 
out obligation—for an impartial survey of your 
plant, and for suggestions, specifications, esti- 
mates. Let them show you in terms of dollars and 
cents why NOW IS THE TIME TO MODERN- 
IZE WITH TODD. 


ER, N.J., PHILADELPHIA, 


ANGELES, 
ES, LONDON 


DUCTION FRONT 


YARRA 
D| NEW YORK, U.S.A 
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USE 
THE GENUINE 


REDUCING 
VALVES 


for dead - end service, 
or wherever close regu- 
lation is required. 


Also Steam and Air Traps, Pump 
Governors and Boiler Feed Water 
Controllers. 


THE C. E. SQUIRES CO. 


E. 40th St. and Kelley Ave., Cleveland, O. 


HERE’S THE NEW QUICK WAY TO 


FIX BROKEN 
CONCRETE FLOORS 


Tamp! Truck Over! No Wait for Setting! 


Use durable INSTANT USE... a tough, plastic material which you 
simply shovel into hole — tamp — and run traffic over immediately. 
NO WAITING. Bonds tight to old concrete. Makes smooth, solid, 


heavy-duty patch. Withstands extreme loads. Keep a drum on hand 
for emergencies. Immediate shipment. 


REQUEST DESCRIPTIVE FOLDER and Details of FREE TRIAL OFFER 


FLEXROCK COMPANY 
3677 Filbert St., Philadelphia 4, Pa. 


Please send me complete INSTANT-USE information and 
details of FREE TRIAL OFFER—no obligation. 


Name 


| 
ll 


AGAINST 


SCALE 


WITH 
AIRETOOL TUBE CLEANERS 


Overpower the enemy of industrial eff- 
ciency—scale and other deposits in tubes— 
with powerful, efficient, easier-to-use Aire- 
tool Tube Cleaners. This is the tube cleaner 
with the 28% more powerful motor that 
can be loaded down to 50 R.P.M. without 
stalling, with the wide variety of new form 
cutters that last longer, remove the severest 
deposits without tracking. No wonder it’s 
easier and quicker to clean tubes with Aire- 
tool. Airetool Cleaners are made for tubes 
4” to 24” I.D.; Straight or curved. 


AIRETOOL TUBE EXPANDERS 


Developed to meet the demands for prop- 
erly rolled joints. Careful construction by 
expert workmen of finest heat treated al- 
loy steels assures longer life. Made in a 
wide variety of sizes with universal or right 
angle drives. 


HELPFUL BULLETINS 


that tell all about Airetool Tube 
Cleaners, Expanders and other spe- 
cialties, their use, selection and care 
are “yours for the asking.” Con- 
tains valuable, helpful information. 
Write Dept. P today! 


AIRETOOL 


Airetool & Yost-Superior Factory Bidg. 
SPRINGFIELD, OHIO 
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* Pressure Tubes 


& Mechanical Tubing 
* Condenser & Heat’ 


Exchanger Tubes 
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N interesting and dramatic example of 

the versatility and adaptability of seam- 

less steel tubing is the rocket — formidable 

weapon of modern war. The body or cylinder 

of the rocket is a section of seamless steel 
tubing specially shaped and formed. 

Many of the most challenging needs of war 
equipment and materiel have been met 
by steel tubes. If your present or future 

* Seamless Stainless Steel Tubes production plans call for tubing — 
* Gloweld Welded Stainless Steel Tubes ‘ : 
* Globei ; ; mechanical, pressure, stainless — check 
obeiron High Purity Iron 
Seamless Tubes \ with us as a specialized source of supply. 
The uniformity and quality of Globe 
Steel Tubes are widely recognized. 


. GLOBE STEEL TUBES CO. ¢ MILWAUKEE 4, WIS., U.S.A. 
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LOW-COST 
REPAIRS 
THAT LAST 


A cracked oil base, repaired durably by filling 
the crack with Smooth-On No. | . . . leaking 
flanged connection, made vacuum-tight with 
Smooth-On No. | . . . burnt Diesel engine 
piston head; a cracked engine block; a burst 
valve body; a worn bearing . . . countless 
other emergencies around the plant are being 
met speedily and effectively with this widely 
used and fully known half-century-old Iron 
Repair Cement. 


Smooth-On No. | general purpose cement, 
as well as the other special Smooth-On 
grades, are dependable stand-bys with engi- 
neers, mechanics, maintenance men. Your 
supply house has Smooth-On No. | in 7-oz. 
and larger sizes. Order a container today and 
keep it handy for emergency and routine 
repairs. If necessary order direct from our 


factory. 
The Repair Handbook 


& R E E Every Engineer Wants 


40 Pages. 170 Diagrams. Pocket size. Conveniently 
indexed. Clear, concise, practical, tested directions 
for countless metal repairs in plant, shop and home. 
Over 1,000,000 copies in use. Send 
coupon for your free copy. 


~~ Mail This Today — 


| Smooth-On Mfg. Co., Dept. 30, 

' 570 Communipaw Ave., Jersey City 4, N. J. 
' Please send me my copy of the Smooth-On 
Repair Handbook 


iThe Iron Repair Cement of 1000 Uses 
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GAG E G LAS S ES, 
for High Pressure | 


‘and ‘High ‘Temperature|} || 


“Standard clear type up to 500 Ibs, 
@p) Extra strong —up to 1000 Ibs, 


Standard 
red line- 
up to 500 Ibs, 


ALL LENGTHS 
AND 
DIAMETERS 


CUT TO EXACT REQUIRED LENGTHS 


Sight Glasses 


FOR ALL TYPES OF 
CUPS AND LUBRICATORS 


Gage Glasses 


FOR FLAT GLASS INSERTS 
Made for all pressures and tempera- 
tures and for all makes of water gages 


Highest Quality Ruby Mica Shield 
ror ape A Flat Glasses 


ERNST 


PRESSURE GASKET 


WATER COLUMN 
& GAGE COMPANY 

Rubber & Glass Division: 
LIVINGSTON, N. J 
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WALWORTH 


DISTRIBUTORS IN PRINCIPAL CENTERS 
THROUGHOUT THE WORLD 


INCE 1842 Walworth has continuously 

manufactured valves and fittings for 

every need. Its complete line of products 
includes: 


STEEL VALVES: Made in all styles and sizes for 
pressures up to 5000 psi OWG — 1500 psi 
Steam at 950F. 


BRONZE VALVES: Gate, Globe, Angle and Check 
types for services up to 3000 psi OWG — 300 psi 
Steam at 500F. 


LUBRICATED PLUG VALVES: Plain and ball-bear- 


ing types, ¥2’’ to 24”, for pressures from 125 to 
5000 psi and vacuum. 


FITTINGS: A complete line in steel, bronze, and 
iron. Screwed, flanged, and welding ends. 


WALSEAL* VALVES AND FITTINGS: For making 
threadless Silbraz* joints on copper or brass pipe 
or tubing. * Reg. Trade Marks 
PIPE WRENCHES: Three types—Walco, Walworth 
Genuine Stillson, and Parmelee—each one strong, 
simple and dependable. 


For a detailed description of Walworth 

products, write on your company letter- 

head for free copy of Catalog 42. Address 
12 AWARDS the Walworth Company, 60 East 42nd St., 
TO 4 PLANTS New York 17, New York. 


AS 
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Many are using LIGHTER WALLED PIPE = 


and WELDING Joints with 


A very important development in pipe welding is the use of 
LIGHTER WALLED PIPE. Ai lighter pipe can be used by welding 
joints with WEDGE Chill Rings with the patented SPLIT Feature. 
They REINFORCE the joints and, therefore, make it safe to use 
lighter pipe. In addition to saving money you can weld FASTER 
and BETTER and also use less skilled help and get first class work. 
Why not investigate? It will pay. 


penetration 


Split Feature 
Patented 


Write for circular and prices 


WEDGE PROTECTORS, INC. 
9524 Richmond Ave. Cleveland 5, Ohio 


WEDGE SAVE 


ACCURATE LIQUID LEVEL INFORMATION 
AT A GLANCE, WHEN YOU WANT. IT- 


LIQUIDOMETER 


“THEYRE ALWAYS DEPENDABLE 
100% automatic. 


No pumps, valves, or auxiliary units needed 
to read them. 


Models available for either remote or direct 
readings. 


Accuracy unaffected by specific gravity of 
tank liquid. 


Approved by Underwriters’ Laboratories for 
gauging hazardous liquids. 


Write for complete details. 


tHe LIQUIDOMETER core 


33-6 AVE... LONG ISLAND CITY.LNY¢ 


IT’S THE NEW 


STEAM GENERATING UNIT 


PACKAGED Powermaster is a 
compact steam generating plant that incor- 
porates in one unit all the equipment you 
need to produce dependable steam. No stack 
is needed. Induced draft helps to insure high 
thermal efficiency. 


Designed by O & S 
engineers to develop full steam capacity fast. 
The Powermaster is fully automatic. Wired, 
mounted and ready to go at the flick of a 
switch, Pre-tested at the factory. 


pressure-atomizing oil burner gives a rotary 
motion to the flame. Assures longer gas 
travel—greater heat transmission—more com- 
plete combustion. Economical to operate. 


Get full information. Write now 
for Powermaster Bulletin No. 1213 
—to Orr & Sembower, Inc. 974 
Morgantown Rd., Reading, Pa. 
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This oil reclamation plant is just one of 9 huge rooms protected by a single Cardox System 


Cardox Fire Extinguishing Systems 
Give New Protection Scope 
with POUNDS or TONS of Carbon Dioxide 


Inexpensive carbon dioxide is widely 
recognized as the fastest non- 
damaging fire extinguishing agent. 
Through Cardox methods of control 
and engineered application, carbon 
dioxide is instantly in 
vounds for small fires, in tons for large 
ones . . . to give new protection 
against a wide variety of indoor and 
outdoor hazards. 


Effective Coverage 
for One Hazard or Many 


The enhanced extinguishing perform- 
ance of Cardox engineered applica- 
tions of carbon dioxide for effective 
coverage of one hazard or many is 
due to a combination of basic factors: 
From 4 to 125 tons of Cardox CO, 
... Stored at 0°F and 300 p.s.i. in a 
single storage unit . . . is readily 
available for mass application at high 
rate, and for pote | flooding (when 
necessary) of large areas, with ample 
reserve for new emergencies. It has 
uniform extinguishing characteristics 
regardless of plant or atmospheric 


COz FIRE EXTINGUISHING SYSTEMS 
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conditions. It provides high CO, 
“snow” yield for increased cooling 
effect upon fire zone and combustible. 
This heavy CO, snow yield also pro- 
vides effective projection through 
relatively great distance . . . even 
outdoors through strong winds. 

On the basis of this enhanced per- 
formance, Cardox Fire Extinguishing 
Systems have been given many of 
Industry's toughest peace-time and 
war-time fire protection assignments. 

Bulletin 935 should be in the files 
of everyone responsible for fire pro- 
tection in industry. Ask for a free 
copy today on company letterhead. 


CARDOX CORPORATION 
BELL BUILDING © CHICAGO 1, ILLINOIS 


New York + Boston + Washington 
Detroit « Cleveland « Atlanta + Pittsburgh 
San Francisco ¢ Los Angeles + Seattle 


Cardox CO: is supplied 
instantly in pounds or 
tons from a single Stor- 
age Unit containing 500 
pounds to 125 tons at 
controlled low tempera- 
ture of 0°F and 300p.s.i. 
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For those interested in a good stoker for plant, institution, 
office building, hotel, apartment or home, there's a 
Brownell Underfeed to suit your requirement up to 
499 h.p. with single retort—larger industrial sizes with 
twin retorts. 

Write for illustrated bulletin 


It is packed under full steam pressure. By the 

turn of a wrench, integral pressure guns force a 

special semi-plastic packing into the stuffing box. 

Welded Steel Construction. Alemite lubricated cyl- 

inder-guided sleeve. Made also in conventional 

gland-pakt types. Write for Bulletin EJ-1909. 


YARNALL-WARING COMPANY 
100 Mermaid Ave. PHILADELPHIA 


.. nine month 


So many plant operators have discovered how really good S. E. Co. Coal 
Scales are that we're finding it difficult to keep abreast of demand in spite 


of increased plant facilities. At first we could promise three month delivery 
i . . « then it was four months . . . then six—and now the best we can do is 
nine months. We're sorry—but remember, S. E. Co. Coal Scales are worth 


waiting for. Stock Engineering Co., 715 Hanna Bldg., Cleveland 15, Ohio 
“ENGINEERING CO. S.E.Co. Coal Valves and Coal Scales, CONICAL Non-Segregating Coal Distributors 
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“This 
one unit 


Here’s maximum efficiency and economy in boiler feed- 
water treatment. The Graver Hot Process Water Softener 
with built-in Deaerating and Condensate Heating Equip- 
ment is a single, compact unit that provides all three steps 
necessary for proper conditioning. 


1. Chemical treatment of the raw water causes precipitation of 
scale-forming constituents resulting in soft water of .5 gpg hardness. 


2. Both the raw water and the condensate return are heated with 
exhaust steam to within 2° of the temperature of the steam. 


3. Both condensate and treated water are deaerated for removal of 


oxygen and free COz. 


Why be satisfied with halfway measures? With this modern Cross-section view of the Graver Hot Process 
equipment, the danger of scaling, pitting, and corrosion is 

c : flow and action. This equipment can be built in 
removed by removing the causes. And, by pre-heating, any sine to sult your needs. 


you have added efficiency and operating economy. 


Get the facts about this compact, self-contained unit 
today. We'll gladly send full details upon request. 


Process Division 


GRAVER TANK & MFG.CO..[NC. 
4809-25 Tod Ave., East Chicago, Ind. 


Hot Process Water Softeners « Zeolite Water Softeners 


FANVR ARAN Water Filters « Chemical Mixing, Feeding, and Proportion- 


ing Equipment « Reactivators « Filtering Materials « Zeolites 
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New Model Pur-O fier 


For Compressed Air 


Positive purification of air lines 
is assured with this new Model 
A-1.Pur-O-fier designed to elim- 
inate free moisture, oil and for- 
eign matter in small compressed 
air systems. It operates with from 
1 to 5 cubic feet of air and for 
intermittent operations is ex- 
tremely sensitive to the slightest 
movement of air. Weighing only 
114 Ibs., this new unit is just 344” 
in diameter by 5%.¢” deep includ- 
ing plastic, transparent entrain- 
ment sump. Model A-1 Pur-O- 
fier requires no maintenance. 
Drain valve permits easy and 
quick draining of the sump. Pur- 
O-fier uses positive, centrifugal 
action as a medium for purifica- 
tion and can be used for air- 
operated instrument controls, 
air-operated gauges of the pre- 
cision and checking type, and Patent 
air-operated cleaning devices of applied 
many types. This ‘unit will op- for 
erate effectively from 1 to 75 
P.S.I. Write for bulletin No. 11 
giving complete details. 


Write for New 
Bulletin No. 11 giving 
complete specifications 

and applications 


BIRD-WHITE COMPANY 
3120 WEST LAKE STREET 
CHICAGO, ILLINOIS 


HIGHEST-PAID 


ENGINEERS 


of Outstanding 


FACTORIES 


RAILROADS 


SHIP LINES 


show impressively better perform- 
ance almost immediately with 


(for coal or oil, high or low (for oil-fired, high or low 
pressure boilers) pressure boilers) 


The factual story is big and important. 
Write for it today and decide for yourself. 


NUTMEG CHEMICAL CO. 


223 State Street, New Haven 10, Conn. 


Distributors! Salesmen! A few choice territorics open. 


Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


New Quick-set Dial Drill Sharpener 
Eliminates Guesswork... Keeps ’em 
Drilling Faster —Longer 


Attached to the Drill Sharpener, 
it adjusts drill edges to the 
proper angle for precision 
grinding, putting drill sharp- 
ening ona quick, efficient basis. 


QUICK-SET DIAL easily and 
accurately adjusts Sharpener 
for sharpening drill from 5/32” 
to 1” sizes. Dial insures accu- of Pivot Hole 
racy in measuring angles and 
clearances on twist drills, pre- 
venting trouble and making 


drills last longer. Dial-Set 


sharpened drills cut faster and 


more accurately, as the edges Front view of grinder 


are alike and uniformly 
sharpened. 

Precision built, calibrated 
and tested, unit is easy to set 
up and operate. Saves wear and 
tear on drill presses—prolongs 


drill life—cuts costs—improves 
quality—speeds output. 
Another thing worth remem- 
bering is Wrigley’s Spearmint 
Gum. That familiar red, white 
and green package which al- 
ways meant “a help on your 


Bracaer 


A 


Bracnet 


job.” No more of this famous CZ) 
brand and flavor is being made 


for anyone now—even for the 
Armed Forces overseas—as 
Wrigley’s stockpile of finest 
quality raw materials is all used 
up. But—remember Wrigley’s 
Spearmint—The Flavor Lasts. 


You can get complete information from 
Ameraco Industrial Specialties, 122 S. 
Michigan Ave., Chicago 3, Ll. 


Side view of grinder 


40 
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@ Hidden Hazards . . . sponsored by 
Uncle Sam...are showing up in many waters 
with devastating results for the enemy. 
Hidden Hazards...sponsored by Objection- 
able Dissolved Minerals or Chemical Insta- 
bility . . . are showing up in many water 
supplies with just as devastating results for 
plant equipment and manufacturing processes. 
In the latter case action is far from spectac- 
ular... that’s why the Hazards are Hidden 
... but, in either case... the end results are 
the same. 
Water that is conditioned to remove objec- 
tionable minerals, hardness, corrosion, oil, 


suspended matter, etc. will Fes your 
production schedules, safeguard irreplaceable 


ower plant equipment, save precious fuel 


The power plant, so vital to the war effort, 
can have the protection of Infilco equipment 
for boiler or evaporator feedwater treatment, 
cooling water conditioning, condensate oil 
removal, steam purification, etc....as well as 
Infilco chemical feeders and trade waste treat- 
ing equipment. You are invited to make use 
of Infilco’s 49 years’ experience in these allied 
fields. Call on our Engineering Staff. There is 
no obligation. 


IN 


INCORPORATED 


325 W. 25TH PLACE, CHICAGO 16, ILL. 


ACCELATOR SOFTENERS 
WATER FILTERS . + 


LIME-SODA SOFTENERS + 


CHEMICAL FEEDERS - 
CLARIFIERS 
CONDENSATE FILTERS + STEAM PURIFIERS + HOT-FLOW SOFTENERS 
ZEOLITE SOFTENERS . 


PROPORTIONERS _ 
COOLING WATER CONDITIONERS 


CATEXERS 
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JOHN ZINK 


UTILITY GAS BURNER 


Swot Exe varion 


Truly a useful and “handy” burner. Readily port- 
able, easily connected to a gas supply in units of 
one or more, it is designed to give a maximum 
of efficient service. There are few low heat re- 
quirement services to which it may not be applied 
with complete satisfaction. 


SOME OF THE USES OF THE JOHN ZINK UTILITY GAS BURNER 


Aluminum Heat Treating Vats . . . Heating Soldering Irons . . . Shop and 
Warehouse Heating Systems . . . Textile Process Heating . . . Small Heat- 
Treating Furnaces . . . Foundry Core Drying Ovens . . . Process Heating of 
— - « + Small Heating Units . . . Pre-Heating Metals for Welding and 
razing. 

Write for bulletin 


JOHN ZINK COMPANY 


TULSA, OKLAHOMA 
342 Madison Ave., New York, N. Y. 


Geartonnection 


SPECIFICATION — CUT 


GEARS « SPROCKETS += RACKS 


HIGHEST QUALITY + GREATEST PRECISION 


Write for Gear Catalog and Engineering Manual 


INDUSTRIAL GEAR MFG. CO. 


4543 VAN BUREN STREET CHICAGO 24, ILLINOIS 


Baffles that are 
.... designed right 
.... built right 


@ The first requirement of a baffle installation is good engi- 
neering—a design that takes fullest advantage of the boiler 
and fuel-burning equipment. Do you get this in a Beco- 
Turner installation? For the answer look at the operating 
records—in improved performance and fuel economy of 
boilers where existing baffles have been replaced by new 
Beco-Turner baffles. 


You need no better reason for installing Beco-Turner baffles 
than the engineering “know how’’ attested by the outstand- 
ing results delivered in these plants . . . but you have still 
another reason: If you look farther into the Beco-Turner 
record, you will find that Beco-Turner construction is as 
advanced as Beco-Turner engineering. 


Beco-Turner baffles are cast in place. As a result, it is 
never necessary to compromise design considerations to 
structural limitations. Expansion joints (an exclusive fea- 
ture) prevent cracks—keep these baffles absolutely gas tight 
throughout their long life. Send blueprints showing your 
present design or contemplated new boilers for our recom- 
mendations. 


PLIBRICO JOINTLESS FIREBRICK CO. 


1818 Kingsbury St., Chicago 14, Illinois 
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@ You can pack a lot of steam-generating capacity 
into limited space when you install a Cleaver-Brooks 
Steam Generator. These space-saving, oil-fired steam 
generators require little plant area and fit easily 

into low head-room locations They’re easier 


to operate — automatic controls 


eliminate full-time attention. 


CLEAVER-BROOKS COMPANY 


5109 N. 33rd St. Milwaukee 9, Wis. 


® A steam-plant tailored for your job. 
Cleaver-Brooks analyzes your load 
conditions, space and equipment ar- 
rangements, future growth needs, 
puts unit into initial operation, in- 
structs as to operation, care and 
maintenance. 


® One source and one responsibility 
for the complete generator—Cleaver- 
Brooks Factory-finished and tested 
—a fully “packaged” unit meeting all 
code requirements, . 


® Fast installation. No special foun- 
dation needed. Within 24 hours after 


arrival, your Cleaver-Brooks Steam 
Generator can be in operation. 

® No smoke-stack required; simple 
roof-high vent exhausts combustion 
gases. 

® Saves space, uses less plant area, 
fits into low head-room locations. 

® Oil-firing eliminates smoke, ashes, 
clinkers, and messy boiler - room 
conditions. 


-Cleaver-Brooks 


POWER March, 


WRITE on your Business tetter- 

- HEAD for the Free Steam Cost-Cal- 
culator—a ready-reference slide rule 
showing the comparative steam costs 
when using oil or coal as fuel. 


PLANT WITH ALL THESE 
ADVANTAGES 


® Low operating costs; unsurpassed 
guarantee:—80% thermal efficiency; 
13% CO. gases; stack temperature 
not to exceed 125° F above saturated 
steam temperature. 


® Quick steaming — for any emer- 
gency or fluctuating loads—through 
high heat transfer with Cleaver- 
Brooks 4-pass down-draft construc- 
tion and integral oil-burner. 


® Designed for utmost convenience 
of operator—all controls may be op- 
erated from front of boiler. A factory 
engineer puts unit into initial opera- 
tion, and trains your employees in 
operation, care and maintenance. 
® Full size range is available — 22 
models in sizes from 15 to 500 hp., at 
steam pressures 
from 15 to 200 
Ibs. p.s.i. Write 
for bulletin and 
complete infor- 
| mation. 
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WHERE TO Buy 


Featering additional products and specialities for power plants 


COMPLETE 
INSTALLATIONS 
ANYWHERE 


Diesel 
Generating Units 
3 to 5,000 K.W. or larger 


CONSULT US REGARDING 
YOUR REQUIREMENTS 


ARNESSEN 
ELECTRIC COMPANY 


116 Broad St. N. Y. C. 4, N.Y. 
Bowling Green 9-8542 


GET MORE POWER 
FROM LESS FUEL 


Si 


BRUNT EQUIPMENT CO. 


60 S. DIVISION ST. + BUFFALO, N. Y. 


End Pump Troubles : 


HILL “Vatves 


@ The vaive with the r--. 
newable feature restor:: 
old pumps to original eff 
ciency. Constant contac: 
is maintained over the fui 
bearing surface no matter 
in what position the valy> 
rotates because of the ex- 
clusive HILL design. 
cient, durable, econom'- 

cal, accurate. Send today 
that tells how to get better pumo 


"HILL PUMP VALVE CO. 
2728 ELSTON AVE. CHICAGO 47, ILL. 


“MONO” | 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


SANFORD C. SMITH 
1715 NIAGARA ST., BUFFALO, 


THE ORIGINAL 
Tripp Metallic Packing 


TRIPP METALLIC PACKING CO. 


BOSTON MASS. 


For Industrial Processes, Heating and 


Offices in 47 Cities 
2771 Greenview Ave., Chicago, 


THE POWERS REGULATOR CO. 


Ai 


Conditioning Systems, Hot Water Heaters am 
Shower Baths. Write for Bulletins 


PROFESSIONAL SERVICES 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 
Water Conditioning Problems 
. Plant Studies... 
400 Madison Ave. 


Surveys. . Analyses 


New York, N. Y. 


SANDERSON & PORTER 


Engineers aut Constructors 


the 
FINANCING—REORGANIZATIO ON— 
DESIGN—CONSTRUCTION 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 

Reports Examinations 
Consulting Engineering 
BOSTON *« NEW’ YORK ¢ CHICAGO « HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOSANGELES 


Appraisals 


H. E. CORL 


CONSULTING ENGINEER 


Design Supervision of Construction Management 
Industrial and Municipal soe Plants 
Steam and Dies 
Steam and Electric Power Distribution (me 
Plants Surveys Appraisals Reports 


1316 Arch Street Philadelphia, Pa. 


SARGENT & LUNDY 
ENGINEERS 
"140 South Dearborn St. 


CHICAGO, ILLINOIS 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction * Reports * Appraisals 
80 Broad Street, New York 4 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Power Plant Design and Construction 
Rehabilitation and Maintenance 
— Diesel — Hydro 

s—Examination—Laboratory 
61 Broad industrials Bldg. 
wi atio’ Tess 
New York Reading, Pa. Washington, D. C. 


J. E. SIRRINE & COMPANY 


Power Plants Engineers Consultation 
Design Reports 
Water Steam Utilization Plans 
Greenville South Carolina 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers — Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—Appraisals 
1304 St. Paul Street Baltimore 2, Mi. 


HALL LABORATORIES, Inc. 


R. BE. HALL, Pb.D. Director 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


Hagan Building Pittsburgh (30), Pa. 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINBERS 
Power Plants 
Steam - Diesel - Hydro 
- Construction - Test - Valuation 
Cuma State Bank Bldg., Muscatine, Ia. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 
CONSULTING ENGINEERS 


Design - Operations 
Steam - Hydraulic - Gas 
231 S. LaSalle St., Chicago (4), Ill. 


JOHN A. STEVENS, Inc. 


Established 1909 
CONSULTING ENGINEERS 


Power Plants Paper Mills 
Dye Houses Surveys 
Lowell, Massachusetts 


The Real 
Value 


of placing your unusual prob- 
lem in the hands of a com- 
petent consultant eliminates 
the elements of chance and 
uncertainty from the prob- 
lem and provides real facts 
upon which to base decisions. 
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CLEANING 


~ 


Pointing the Way to Sustained Production Schedules 


BRONZE, IRON OR STEEL BODIES 


To reduce waste, cut maintenance costs and save money, use 
Masoneilan No. 11 pressure regulators. Once installed, these sturdy, 
dependable reducing valves provide accurate regulation of steam pres- 
sure year after year without further attention. 

Such advantages as wide range of adjustment without charge of spring 
... extreme sensitivity . . . unaffected by fluctuating initial pressure or 
demand— insure accuracy of control and low maintenance costs. 

They are available with bronze, iron or steel bodies. Bronze M.W.P. 
250 psi, ranges between 5 and 225 psi; Iron M.W.P. 250 psi, ranges 
between 10 and 225 psi; steel M.W.P. 300, 600 psi, ranges between 
35 and 450 psi. Catalog No. 73 gives the entire story, Write for 


your copy. 
MASON-NEILAN REGULATOR COMPANY 


1186 ADAMS ST., BOSTON 24, MASS., U.S. A. 


New York Chicago St. Louis Philadelphia Houston 
Pittsburgh Tulsa Los Angeles Toledo Atlanta San Francisco 
Mason Regulator Co. of Canada, Ltd., Montreal, Canada 


MASONEILAN 
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HOPPES 


FEEDWATER 
HEATERS 


v 
Deaerating 
and 
Non-Deaerating 


Write for Bulletin 
THE HOPPES MFG. CO. 


Established 1881 


SPRINGFIELD OHIO 


Pennsylvania Single-Stage Roller Bearing Compressor 


PENNSYLVANIA SINGLE-STAGE DOUBLE ACTING 
TIMKEN ROLLER MAIN BEARING COMPRESSOR 


Designed for heavy duty continuous service. 


Furnished in sizes from 5 to 125 hp. for pressures 
from 15 to 150 lb. 


Equipped with trouble-free Air Cushion valves. 


All Metal construction regulating mechanism com- 
pletely eliminates frequent source trouble, replace- 
ments or repairs rarely required. 


Overhead motor mounting illustrated provides com- 
pact unit occupying minimum floor space, reduces 
_ cost foundation. 


PENNSYLVANIA PUMP & COMPRESSOR ae 


Flame-otrol 
Safeguard 


N safeguarding life, prop- 
erty and production 
schedules against explosion 
of fuel-fired heating or in- 
dustrial heat-process equip- 
ment, it is poor economy to 
install any but the very best. 
The Wheelco Flame-otrol, 
time-proved by a wide range 
of installations, is listed and 
approved by both the 
Underwriters’ Laboratories 
and the Associated Factory 
Mutual Laboratories. 
Fully automatic, operat- 
ing on electronic principles, 


WHEELCO 
CONTROLS 


A complete line, includ- 
ing Flame-otrol combus- 
tion safe-guards... 
Capacitrol pyrometer 
controllers... Indicating 
pyrometers . . . Propor- 
tioning controls . . . Pro- 
gram control. . . anda 
wide range of acces- 
sories. 


Time-proved 


Combustion 


the Flame-otrol shuts off all 
fuel to the burner, thereby 
preventing fuel and fume 
accumulation in the com- 
bustion chamber. Ask for 
Bulletin L2-2, or request a 
Wheelco field engineer to 
survey your combustion 
safeguard problem and sub- 
mit recommendations. 


WHEELCO 


INSTRUMENTS COMPANY 
863 W. Harrison St. 
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UNDISPLAYED RATE: 

(Net evatieble fer equipment eirertising) 
1S cents @ word, minimum charge $3.00. 
(See J on Box Numbers.) 
POSITIONS WANTED (full or part-time in- 
dividual salaried employment only), '/2 the 
above rates. 
PROPOSALS, 75 cents a line an insertion. 


INFORMATION: 


BOX NUMBERS in care of any ef our New 
York, Chicago or San Francisce offices count 
10 words additienal in undisplayed ads. 


DISCOUNT ef 10% if full payment is made 
in advance for four consecutive insertions ef 
undisplayed ads (not including propesals). 


SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS OPPORTUNITIES equipment—usep or RESALE 


NEW ADVERTISEMENTS received by March 15th will appear in the April issue, subject to limitotions of space available. 


DISPLAYED RATE: 


The advertising rate is $7.00 per inch for ail 
advertising appearing on ether than a con- 


tract basis. Centract rates quoted on request. 


AN ADVERTISING INCH Is measured 1% inch 
vertically en one column, 3 columns—30 inches 
—te a page. P. 


WANTED 


MASTER MECHANIC 
New York area. Food Plant. 
State age, experience, salary. 

P-798, Power 
330 West 42nd St., New York 18, N. Y. 


POSITIONS VACANT 


ENGINEER-EDITOR. M.E. graduate. Prefer 
man about 40 with some practical engineer- 
ng experience. Position consists of preparing 
booklets dealing with lubrication of various 
types of machinery. Permanent position, Major 
oil company. Location New York City. Start- 
ing salary $5,000. Give full details as to age, 
education and experience. P-791, Power, 330 
W. 42nd St., New York 18, N. Y. 


ENGINEER. Staff assistant on diesel engines. 

Must be M.E. graduate thoroughly experi- 
enced in the engineering and operational 
phases. Location New York City. Salary $6,- 
000. Replies must state complete details as to 
age, education and experience. P-792, Power 
330 W. 42nd St., New York 18, N. Y. } 


WANTED: EXPERIENCED draftsmen, prefer- 

ably familiar with beet sugar factory de- 
sign. Duration ot project approximately one 
year. Location middle west. Give particulars 
as to education, experience, military status. 
State salary expected. References. Must have 
US.E.S. clearance. P-805, Power, 520 N. Michi- 
gan Ave., Chicago 11, Ill. 


FIRE PROTECTION Engineers and inspectors. 

Technical graduates, especially chemical and 
electrical; civil, mechanical, metallurgical also 
considered. Inspect and consult industrial 
Plants to prevent fires, explosions, and other 
casualties. Considerable travel and report writ- 
ing; interesting work offering permanency. 
Engineering experience necessary. Salary open. 
Well-known national organization with open- 
ngs at Cleveland, Chicago, and other district 
centers. Men under 30 years of age cannot be 
so atl Please send a photograph when 

Power, 330 W. 42nd St., New 


APPLICATION ENGINEER—Wanted by inter- 
nationally known manufacturer. Must have 
I.E. degree with experience in Air Condition- 

ing and Refrigeration. Opportunity to enter 

Sales in field. Position is essential with per- 


manent future State «qualifications 

» age, 
nationality. P-807, Power, 3: 2 
New York 18, N. 


MECHANICAL DRAFTSMEN and engineers 


Ply ed in steam power plant design and 
“clalling work. State age, experience and sal- 
ary desired. 


WMC rules apply. Write P-808, 


Power, N. Michigan Ave., Chicago 11, Ill. 


WANTED—Mechanical Engineering graduate 
manent position in results department 
pated gs steam generating station. Station is 
a public utility corporation located 
quired Writ a St. 
Power, 330 W. 42nd St., 


EMPLOYMENT SERVICE 

SALARIE DS Thic 

ARIED POSITIONS — This advertising 
of eo years recognized standing nego- 
high salaried supervisory technical 
utive positions. Procedure will be in- 
mart 0 zed to your personal requirements and 
conflict with Manpower Commission. 
Stone “ fee protected by refund provision. 
oer ity cov ered and present position protected. 
a. details. R. W. Bixby, Inc., 270 Del- 
ard Bidg., Buffalo 2, N. Y. 


(Continued on page 330) 
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EXPERIENCED ENGINEERS for 
GAS TURBINE DEVELOPMENT 


The Elliott Company, Research and Development 
Department offers unusual opportunities for work in 
this new field of power development. Permanent jobs 
and several key positions are open to: 


COMBUSTION ENGINEERS TEST ENGINEERS 
PROCESS ENGINEERS 


DESIGN ENGINEERS 


CHECKERS 
DETAILERS 


This is war werk with «@ future. 
Write giving full details. 
All replies confidential. 


ELLIOTT COMPANY 


Research & Development Dept. 


JEANNETTE, PA. 


CHEMISTS 
ENGINEERS 
PHYSICISTS 


Men interested in careers in 
industrial research are urged to 
write us giving details of train- 
ing and experience—Essential 
work with promising postwar 
future offering opportunities for 
professional growth. 


Battelle Memorial Institute 
Columbus 1, Ohio 


Powerhouse Engineer 


High pressure plant, 12,000 KW 
load, attached to large chemical 
manufacturing plant in Ohio. 
Must be technically competent 
and know how to handle sub- 
stantial organization. Give full 
details in first letter. Address 
P-803, Power, 520 N. Michigan 
Avenue, Chicago, III. 


WANTED 


ENGINEER 


For large food manufacturing company. Geed 
general knowledge of the sugar industry and feod 
processing work. Excellent opportunity. Steady, 
post-war position. State age, experience, salary, 


etc, 
P-799, Power 


330 West 42nd St., New York 18, N. Y¥. 


WANTED 
Power Plant Operating Engineer 


Experience must qualify him to take full charge of 

a 1500 kw turbine-generator plant located in Michi- 

gan. Give age, detailed list of experience, edu- 

cation, and salary wanted in first letter. Refer- 

ences will not be contacted until after interview. 
P-804, Power 

520 North Michigan Ave., Chicago-11, Ill. 


POSITION VACANT 


By long established contracting concern for man 
familiar with boiler erection, refractory work and 
fire brick repair work, with experience in contact 
and estimating. Please state experience, age, 
draft status and salary expected. This pesition Is 
permanent with opportunity for advancement fer 


right man. 
P-814, Power 
380 W. 42nd St.,’ New York 18, N. Y. 
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(Continued from page 229) 
POSITIONS WANTED 


STEAM POWER Plant engineer with 20 years 

experience as operating and chief engineer 
of small and medium size power houses. Sober 
and dependable. Good references. PW-795, 
Power, 330 W. 42nd St., New York 18, N. Y. 


MAKE YOUR automatic control system com- 
plete by obtaining the services of a combus- 
tion engineer who is a specialist in boiler house 


instrumentation. Eight years experience in 
three modern steam plants having a total of 
42 boilers, the combined capacity of whicn is 
4,200,000 Ibs. steam per hour. I will solve your 
toughest control problems in the most practi- 
cal manner Excellent references. PW-S10, 
Power. 520 N. Michigan Ave., Chicago 11, Il. 


SALESMAN WANTED 


ENGINEER with pump or steam turbine ex- 

perience for saleswork at home office. Also 
selling opportunities in Philadelphia, Detroit 
and other cities open to active salesmen now 
selling industrial power equipment. Dean Hill 
Pump Co.. 4000 E. 16th St., Indianapolis 7, Ind. 


SALESMAN AVAILABLE 


LATIN AMERICAN US graduate engineer 24 

years experience in one of the most varied 
flelds of power production and utilization de- 
sires position covering Latin American ter- 
ritory as traveling engineer for American man- 
ufacturer on salary or salary and commission. 
Age 45. SA-782, Power, 330 W. 42nd St., New 
York 18, N. Y. 


FOR SALE 


PLANIMETER 10 sq. in. capacity. Over all 

length 10 in. Precise and like new, with 
ease. Price $50. FS-811, Power, 330 W. 42nd 
St.. New York 18, N. ¥ 


BUSINESS OPPORTUNITY 


WANTED—Manufacturers agent is seeking a 

low-cost patented device which has novelty 
and can be manufactured to advantage. BO- 
312, Power, 5620 N. Michigan Ave., Chicago 11, 


sales organization. 


WITTE & BURDEN 
5757 Cass Ave. 


NEW PRODUCTS WANTED 


By 40 Year Old Manufacturer of 


POWER PLANT SPECIALTIES 


This manufacturer is an acknowledged leader in his field, has an 
exceptionally strong financial position and has a nationwide 
He is interested in adding to his line of 
steam power plant specialties several new products with good 
postwar sales possibilities. He has a research organization capa- 
ble of thoroughly testing new products and doing any additional 
development work found necessary. Write to 


¢ ADVERTISING 


Detroit 2, Mich. 


CGAL STRIPPING CONTRACT WANTED 
Experienced stripping contractor having, due to 
exhaustion of present mine, organization and equip- 
ment available, desires to produce strip coal and 
deliver on railroad cars or truck to plant storage 
pile for utility company or large industrial con- 
sumer, thereby insuring it low-cost dependable 
fuel supply. Will enter into long-term contract 
and furnish highest references. 


520 North Michigan Ave., Chicago ll, 


Don't forget the 
BOX NUMBER 


When answering the classified advertise- 
ments in this magazine don't forget to 
put the box number on your envelope. It's 
our only means of identifying the adver- 
uisement yOu are ansv.ering. 


MANUFACTURER'S 
REPRESENTATIVE 
WANTED 


A sales engineering organization ex- 
perienced in steam specialties and 
equipment for power plants, process 
industries and the marine field. New 
York City territory. A well established 
and profitable line represented in New 
York for over 20 years. Arrangements 
will be made direct with the manu- 
facturer. Address 
RW-818, Power 
520 North Michigan Ave., Chicago 11, Ill. 


ARE YOU REPRESENTED 


IN NEW ENGLAND? 

Established New England Firm han- 
dling equipment for power and manu- 
facturing plants and marine trade de- 


sires additional Line. 
RA-800, Power 
330 W. 42nd St., New York 18, N. Y. 


WANTED 


Please reply to: 


120 South LaSalle Street 


WANTED TO BUY FOR 
ST. LUKE’S HOSPITAL, CHICAGO, ILLINOIS 


Cylinder Complete with Cylinder Head, Piston and 
Valves for 17 x 17 Fleming 4-Valve Engine 


Manufactured by HARRISBURG FOUNDRY AND MACHINE COMPANY 
Length of Cylinder Casting: Flange to Flange 32 inches 


VERN E. ALDEN, Engineers 


Chicago 3, Illinois 


Manufacturers Representatives 


Want account for Pennsylvania, N. Delaware, 
Maryland. Wide acquaintance twenty years experi- 
ence light and heavy machinery, instruments meoh. 
and eles. engineers. Proven sales r . OMee in 
Philadelphia. Prefer machinery for process indus- 
trial and pewer plant equipment. 

RA-801, Power 
330 W. 42nd St., New York 18, N. Y. 


SALES ENGINEER” 


Offers to represent good line of er 
plaat equipment on exclusive agency 
Has hh experience — steam and 
power gen equipment accessories. 
Good sales record and contacts in Metro- 
politan New York areca. 
-187. Power 


WE BUY FOR 


SEND LISTINGS AND PRICES 


TRANSFORMERS CONTROLS 
MOTORS MOTOR GEN. SETS 
AIR OIL CIRCUIT BREAKERS 


POWER EQUIPMENT 
COMPANY 


156 Andrews St., Rochester 4, N. Y. 


RA 
380 W. 42nd St.. New York 18, N. Y. 


» Telephone Main 568 or 569 & 


WANTED 
350 to 400 KVA Generator connected to 
@ steam turbine for 115# steam pres- 
sure and 10# back pressure. Give 
serial number. 


Evangeline Pepper and Food Products 


ST. MARTINVILLE, LA., U.S. A. 


New SEARCHLIGHT Advertisements 


received by March 15th will appear in the 
April issue, subject to space limitations. 


Departmental Staff 
POWER 
330 W. 42nd St., New York 18, N. Y. 
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MOTORS—3 PHASE 60 CYCLE 
1—500 HP, 900 RPM, Lincoln, 440 volt, slip ring. 


\-200 HP; 600 RPM, 2200 volt, G. E., 


1-150 | HP, 1750 RPM, Westinghouse, sl. 


cage. 
100 HP, 720 RPM, 440 volt, G.E., sl. rg. 
1-100 HP, 600 RPM, 440 volt, G.E., sl. rg. 
2-100 HP, 450 RPM. 440 volt, G.E., sq. cg. 
l— 90 HP, RPM, 550 volt, Cr. Whir. sq. cg. 
l— 75 HP, 900 RPM, 4000 volt, Elec. Mach. syn. 
l— T5 HP, 720 RPM, 440 volt, Westghse., slip ring. 
TO HP, 1200 RPM, G. sl. 
HP, 900 RPM, G.E., sl. 
i~ 60 HP, 1200 RPM, 220 ‘volt, ‘General Electric, slip 


Ting. 
'— 50 HP, 900 RPM, 440 volt, G.E., sl. rg. 
\— 50 HP, 90@ RPM, 440 volt, G.E., eq. cg. 


MOTORS—D.C. 230 VOLTS 


2-40 HP, G.E., 460 RPM, Type MPL Form 1-F. 
\—250 HP, 760 RPM, Electro Dynamic. 

—10 HP, 750 RPM, Electro Dynamic. 

\~150 HP, 500 RPM, General Electric, type MPC. 
\~125 HP, 600 RPM, Westinghouse, SK. 

1~100 E HP, G.E., 575 RPM. 


1800 RPM, 440 volt, General. Electric, squirrel 


cage. 

1—150 HP, 400 RPM, 440 volt, General Electric, squirrel 
cage. 

1-125 KVA, 900 RPM, 220 volt, Westinghouse, syn- 
chronous. 

1—100 HP, 1800 RPM, 440 volt, General Electric, squirrel 


You get the same care- 
ful scrutiny of equipment 
VALUES from the gradu- 
ate Electrical Engineers 
who head our staff as you 
would from your own. 
That's because we tie up 
our own money FIRST in 
such equipment. The same 
men also watch any 
needed rebuilding and op- 
erating tests before ship- 
ment. ‘Is it any wonder 
then, that with men who 
know EQUIPMENT values 
best — it's "Hemphill for 
Power"? 


The Hempel sear([[ or QUALITY 


GUARANTEES RECONDITIONING 


1—30 HP, 750 RPM, G.E., 


cage. Fae Type RC 1—375 KVA, Westghse., non- “condensing. 
i—350 HP, 300 RPM, 440 volt, General oo slip ring. 1—30 HP, G. E., 750 RPM, Type RC- 14, Form 


1—30 HP, G.E., 1100 RPM, Type ae 
-35 HP, G.E., 650 RPM, Type _ 
30 HP, G.E., 625 RPM, Type 


1 
1 
i—25 HP! Westghse., 600 RPM, Type 
2-150 HP, 1200 RPM, 2200 volt, Westinghouse, squirrel 2—25 HYP. G.E., 775 RP M, Type RC-1 
1 


1—200 KVA. 3600 RPM, 240 volt, Allis-Chal. 

MOTORS—VARIABLE S?EED 230 VOLTS 162% KVA, 3600 RPM, 220 volt, Allis Cha: 
470/940 RPM. General Electric. 

525/1575 RPM, Electro Dynamic. 


60 HP: 500/1000 RPM. Diehl. 


-30 HP. 400/1200 RPM, General Electri 
-25 HY, Westinghouse, 650/2200 RP re Ty pe SK-110L. 400 KVA, G.E., 4156-250/480 v., Scott taps 
2-25 HP, 300/900 RPM, Electro Dynamic. 


-15 HP, 300/1200 RPM, G.E. 


] 

1—13/18 HP, 350/1200 RPM, Electro Dynamic. 2—100 KVA, General Electric $300/230/440 voit 
311% HP, 500/1500 RPM, Westinghouse. 3—100 KVA, Westinghouse, 11,430/250 volts. 
1—10 HP, 400/1600 RPM, Westinghouse. 3—100 KVA, Weatinghouse, 1 18200/250 volts 

1— 5 HP, 600/1200 RPM, General Electric. 3— 75 KVA, Westinghouse 3300/230/110 volt. 

1-— 5 HP, 450/1800 RPM, Crocker Wheeler. 38— 75 KVA, G.E., 15,500-750/44 volts. 

1. - 5 HP, 400/1600 RPM, Diehl. I— 75 KVA, G.E., 3 phase, 4156Y—120/208Y. 
1— 5 HP, 225/900 RPM, Electro Dynamic. 2— 50 KVA, Pbgh. 7500/ i — — yolra 


MOTOR GENERATOR SETS 


1—750 KW, 250 yolt, Allis Chalmers, synchronous. led NERATOR 
1-100 HP. 625 RPM, G.E. l— 75 KW, 125 volt, General Electric, squirrel cage. GASOLINE a GE 
— 80 HP, Crocker-Wheeler, 600 RPM, Type CMC. 1— 20 KW, 600 —. General Electric, squirrel cage in- 
I~ 75 HP, G.E., 575 RPM, Type C, Sprague; with spare — moto 2—25 KW, 125 volt. 
armature, 2— 15 KW, 250 valk, General Electric, squirrel cage. 1—30 KW, 125 volt. 


Its for Power! 
J.-L-.HEMPHILL &€CO. 


Electrical Engineering 


OFFICE AND WAREHOUSE: 
1602 53rd STREET 


\_ PHONE NEW YORK—LONGACRE 5-3227 
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MOTORS—D.C. 230 VOLTS (Con't) 


8—50 HP, Crocker-Wheeler, 700 RPM, Type CM. 
1—400 HP, 1200 RPM, 220 volt, Westinghouse squirrel 1—50 HP, 700 RP?’M, Crocker-Wheeler. 


20 HIP, G.E., 800 RPM, Type RC- Form A, 
—15 HP, G.E., 800 RPM, Type RC-11 


1 
1-30 HP! 225/900 RPM, Crocker Wheeler. TRANSFORMERS 
1 


Engineered Supervision 


Graduate Electrical Engineers 
supervise the value of all equip- 
ment we buy or control. These 
men not only judge equipment 
before we take over—but before 
YOU take over, after any needed 
rebuilding. 


TURBO GENERATORS 


600 KW, Terry dual bleeder contending Turbine 
1—500 K W, G.E., 3 ph., 60 ¢ 430 volt, bleeder 


1—300 KW, G.E., 3 ph., 60 cy., 220 ¥. con. 


ae. Form A-21, 1—200 KW, G.E., 3 ph., 60 cy., 220 v. cond. 
1— 30 KW, 135 volt, Allis-Chalmers non-condaaser, 


ALTERNATORS 


1-625 KVA, 5600 RPM, 600 volt, G.E. 
—250 KVA, 720 RPM, 2300 volt, G.E. 


3—150 KVA, G.E., 33000/2300/4000 


2— 15 KVA, G.E., 2300-115/23 
2—100 KVA, G.F., 2400/240/480. 


and Equipment 


NORTH BERGEN, N.J. 


PHONE NEW JERSEY — UNION 3-2600 
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... see BELYEA! 


Yes—we exchange machinery, and make liberal allow- 
ance, too. Or we will SELL you Belyea Re-Nu-Bilt Equip- 
ment, GUARANTEED against electrical and mechanical 
defects. We've 36 years of experience behind us, and will 


give you professional engineering service without Gane 


cycle rotary con 
verters which have been completely Belyea Re-Nu-Bilt. 
obligation. used for Railway service, these units now help to build ou 


Solve your Power Plant problems with Belyea Equipment .. 


MOTOR GENERATOR SETS A.C. MOTORS ROTARY CONVERTERS 


3 Phase 60 Cycle 3 Phase 60 Cycle 3 Phase 60 Cycle 
1—1500 KW GP, 250/275 V. D.C. to 2100 ILP., SLIP RING 


2300 V 

1—1000 KW G.E., 250/275 V. D.C. to 1400 H.P., 2300/ Volts RPM 
4150 V. 

1—1000 KW Whee., 600 V. D.C. to 2000 KVA, 2200 volt 
with exciter 

1—750 KW Whese., 275 V. D.C. to 1100 H.V., 220 volt 
with exciter, 

1—500 KVA ( KW—220/440 V. A.C. Gen. to 500 
H.P.--220 V. LC. Motor. 

KW GE. 600 to 700 

1—400 KW G.F., 250/275 V. D.C. to 650 H.P. 2300 V. 

1—300 KW G.E., 600 V. D.C. to 435 KVA, 2300 V. 

1—250 KW G.F., 275 V. D.C, to 435 KVA, 2300 V. 

1—200 KW G_E., 125 V. D.C, to 300 KVA, 440 V. Syn, 3 Phase 25 
Motor with exciter, 

1—105 KW G.F., 76 V. D.C. to 160 H.P., 2500 V. Syn. 

1—75 KW G.E., 125 V. D.C. to 120 U.P., sq. cg., 2300/ 
4000 V. 

1—50 KW G.E., CD, 125 V. D.C. to 75 H.P., sq. cg., 
2390/4000 v. 

3—2") KW G.E. 250 V. DC to 30 440 V. in- 


duction motor. SQUIRREL Cc MOTORS 


3 Phase 25 Cycle Make Volts 
1—25 KW G.F., 125 V. D.C, to 35 H.P., 360 V. Motor. 
1—75 KW Whee., 5 V. D.C. to 110 BLP., 440 V. 
Motor. 
1—250 KW G.E., 250 V. D.C, to 285 KVA, 6600 Y, 
Motor. 
TURBO GENERATOR SETS 
1—500 KW Whee. 625 KVA, 440 V. 3 ph. 60 cy. 3600 
RVM with Parsoms 145/175 Ib. cond. turbine com- SYNCHRONOUS 
plete with jet cond, and access, 
Make Volts RPM 


1—75 KW Ridgeway 250 V. D.C, with Terry turbine - 
180 lbs. pressure with 12 lb. bk. pres., 2000 RPM 150 Wise. Fou 1800 


Speed DC V. Trans. V 
720 600 2300 
600 600 1150 
720 486250 2300 
720 4250 22000 
900 86600 13200 
900 11000 

1200 600 2300 
720 250 6600/2300 

1200 600 13200/230 

1200 6600/2300 

1200 =6600 2300 


7 
4000/2200 253 
2200 252 


2300 505 
2200 875 


220 
440 885 
2300 237 


3 Phase, 25 Cycle Booster Type 


500/225/275/13200/660 
750/225/275/13200/66W) 
units can be furnished with AC and DC controls 


Volts Speed 
500 


“hse. 
West. 


dir. con. exctr. 


00 Ch. 2300 20 
—75 KW G.E., with 94 Kva .s pf 240 volt type ATB, 
3 ph. 62% cvele gen. and 125 HP 440 volt 25 cycle SYNCHRONOUS CONDENSERS 
Ind, motor. Volts Speed Desc. 
1—1000 KW G.E. with 1250 Kva, .8 p.f. AQB 2300 volt ~ E. 220/440 900 
2 phase (can be changed—s00 KW 3 phase) 58.3 i.E. 2200/6600 1200 
cycle gen. and 1400 HP .8 p.f. 440/2200 volt ATI 3000 Ai. Ch. 
3 phase 25 cycle motor and exciter. Ww 2300/4000 900 


SSSSSSESE 


88s 


SUCCESSFUL 
OPERATION 
GUARANTEED 


Main Office 
HOWELL ST., JERSEY CITY, N. ). 


POWER ® March, 1945 


1500 Whee. 
1500 Whse. 
1250 G.E. 
1000 Whee. 
1000 G.E. 
1000 Whaee. 
750 G.E. 
750 Whase. 
500 Whase. 
375 
f 300 
le 
ANY 
KT 
IM 2 
: 
ATT All 
ATI 
* Vert. Qu. HP Make Type a | 
CS-594A 1300 Wise, — 
0 IK 1 1200 G.E. MPC 600 450 
IK 1 800 GE. MPC 550 600 
TK 625 GE. MPC 500 130 
Ik 1 500 Whse. Int. 250 250/720 
Ik 1 500 MPC 230 900 
cs 1 350 GE. MPC 230 450 
cs 1 300 GE. MPG 230 275/550 
1 250 Ai. Ch. 230 525 
1 250 c 230 375 
2 200 Whse. SK 230 «400 
1 175 Whee. SK 230 150/525 
1 150 MPC 230 250/450 
2 130 Cr.Wh. CMC-65H 550 1200 
2 125 GE. CO-1832 230 625 
1 100/150 Whse. SK-200 600 
1 100 GE. LC-50 2 1200 
1 100 Whase. SK-180 2 600 
1 _100 G.E. RC-38 2 
1 75/100 Whse. SK-183 aI 450/900 
1 50/100 G.E. MPC 2 295/450 
2 75 Whse. SK-188 2 5500/1000 
1 GE. 9 50/1000 
1 60 258 525/105 
1 60 E-131 
1 50/60 Cr.Wh. CMC-5H 2 500/100 
1 50) «GE. RC-19 2 400/120 
1 50 Cr.Wh. CMC-80H 380/750 
15/50 Cr. Wh. CMC-81H 300/900 
NUBILT 
A 
1/3 
Quality without Question 430 | MOTO! 
P 
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Rebuilt and Sold with a Standard New Guarantee 


ONLY PARTIAL LIST 


TRANSFORMERS 3 ph. 25 cy. Motors ; 
al , type H.K. 2300/115/230 volts. 1 PH. 60 ey. H.P. Make _ ; Type s Volts 
$200 EVA Form VD 4800/2400/480 volts, 1 PH. 3 Brg : 378 400 

25 ey. 150 Gen. Flec. Si. F d 
1—100 KVA GE, type H Form KDD 11000/2600 volt. 1 PH. 100 Wariner" 5 Re. r Form M 500 2200 
2—75 KVA West. type S.K. 1 ph. 25 cy. 60000 volts Prim— a yt. 500 2207440 


6900/2300 volts secondary 3 ph. 60 cy. A. C. Motors 


8—75 KVA Gen. Elect. K.S. 1 ph. 60 cy. 2300/115/230 volts. HP. | Make aii ae 
est. Syn.-Dir. Con. Ex. P. F. 08 900 220/44 
OTHER SIZES VOLTAGE AND CYCLES AVAILABLE 200 Gen. Elec. syn. ATI 514 4000/2800 
eghse. Syu t. Con. Exe. 
ALTERNATORS 150 Burke 8a. Ce. 3Bg.2 Ph. 900 220/440 * 
250 125 Gen. Elec. Sq. Cg. I. K. Vert. 720 220 
It, cle 150 R.P.M. P. F. .08 w ed exciter. 
“0 KW. 8 PF Electric Machinery, 4600 volts, 60 cycle, 3 230 Volt D. C. Motors 
phase, 450 R.P.M. with direct connected exciter. H.P. Make Types Speed 
K.W. Westh. Unity Power Factor. 3 PH, 60 cyc. 220/440 85 Gen. Elec. Vert. Comp. Wound 700 
KVA Westinghouse, 3 ase, 60 cycle, 2: volts. S —C . Woun 
werM Revolting fleld with direct connected exciter. 40 Fair. Morse Ball BRG. Vert. Comp. 1740 
150 KVA Gen. Elec. Type ATB form D, 60, 3 ph., 220/440 G00 125 Volt D. C. Motors 
with Rev. Field, and built in Exc. HP. Make Type s 
MOTOR GENERATOR SETS 60 Allis Chalmers FB131-Comp. 1755 
Western Elect. 1000 Amps—40 volts direct con. to either 550 Volt D. C. Motors 
AC or DC 580 RPM Motor. H.P. Make : Type Speed 
FREQUENCY CHANGERS 35 Weat. 3K150 Shunt Int. 850 
30 K.V.A. Gen. Elect. type I.T.T. frame 526 P.F. 08—220/440 D.C. GENERATORS 
volts 3 Ph. 60 cy. to 240 volts 120 cycle Motor KT frame 150 KW Western Elec. 3 brg. 3 wire, 115/230 V. 600 R.P.M. 
526—3 Ph. 60 cy. 220/440 volts 1800 RPM. 50 KW Gen. Elec. DLC omp. Ind. 125 V.—1150 R.P.M. 
ALL SIZES VOLTAGES AND CYCLES 50 KW—Northern—Comp. 110 V.—700 R.P.M. 


OVER 10,000 
STOCK ITEMS 


SN 


CHESTER 


NEW YORK 


BERGER 


KIEMLE CO. Pe BERGER BROTHERS 
33 N. SUPERIOR ST. Pr ft CL ELECTRIC MOTORS, Inc. 


TOLEDO 4 OHIO 395 STATE ST. 


TOLE 


NEW YORK 


FOR IMMEDIATE 
DELIVERY 


The Mark of 
Oependobildy 


TRANSFORMERS 3 ph. 60 cy. A. C. Motors 


8—500 KVA, GE, type H, form VD525 19100-22000/40000Y Hp. Make Type 
1—350 KVA, GE, type H-K.D.D. 2300/460—1 PH, 60 Cy. ise C. K.T. 7200-440 
1—200 KVA Maloney type H.E. 2400/120/240 volts, 1 phase iso 440 
60 cycle. 100 Gen. Elec. R MT 600 440 
8—75 KVA Pitts. 1 Ph, 60 cy. 2300/230/115 volts. 
OTHER SIZES, VOLTAGE AND CYCLES AVAILABLE 3 ph. 25 cy. Motors 
H.P. Make Type Speed Voits 
ALTERNATORS Gea. Elec Var. BTA 375/750 440 
yen. Elec. . M. 
10 K.W. Gen. Elect. 1 Ph. 60 Cy. 220 Volts—1800 R.P.M. 73 Gen. Elec. Sl. Re. I. M. 750 220/440 


ype ‘orm J, cycle speed with trans- 

formers for 2300 volts to 230 volts D.C. 100 1780 
50 Crocker Wheeler CM 625 

WEST. D.C.—VARIABLE SPEED MOTORS MOTOR GENERATOR SETS 
10—10 H.P. Type S.K. 230 V. 500/1500 R.P.M. with Auto- Gen.-Elect—100 KW. 2 brg. 125 volts D.C. Comp WD-Int. 
matic Dynamic Braking Starters and Field Rheos. with 220/440 volts, Sq. Cg. Motor. 
Rebuilt and Sold with a Standard New Guarantee 
Put all idle equipment to werk. Send your list for prompt action. WRITE OR WIRE YOUR INQUIRIES 


KIEMLE OFFERS 
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DEPENDABLE ELECTRIC EQUIPMENT 
SOLD WITH A ONE-YEAR GUARANTEE 


300 KW West. 250/125 v. 250 KW G. E. Type MPC 2—500 ampere 60 volt, 
d. c. 3 wire type SK 1150 125 v. d. c. 2000 amp. 

RPM Factory built on C. I. Factory built on C. I. sub- D.C. Generators, separate 
sub-base. Direct Coupled base direct coupled to 3 
to 3 ph. 60 cy motor with ph 60 cy motor with A. C. 
A. C. and D. C. Control. and D. C. Control. output for anodizing, etc. 


excited, variable voltage 


DIRECF CURRENT BELTED AND MOTOR DRIVEN 3 PHASE SQUIRREL 
(Partial List Only) DC GENERATORS CAGE MOTORS 
230 VOLT DC MOTORS 100 KW West. 


Speed 75 KW West. 
40 KW G.E. 
/1100 40 KW Reliance 
550/1100 50 KW GE. 
850 50 KW West. 
850/1020 
915 


1150 
850/1020 
1150 


15 KW West. 


43 additional Motor Generator Sets 
30 volts, 60 volts, 125 volts, 250 volts, 
and 250 volts as small as 44 K.W. 


ALTERNATING CURRENT 
(Partial List Only) 
2 & 3 PHASE SLIP RING 


15—15 H.P. 4 speed 600/900 / 
RPM Constant 
H.P. Ball Bearing mofors, 
West. and ee Allis. 
3 ph., 60 cy., 440 volts 


15 
15 
300/1200 10 
400/1200 pe 10 
450/1800 (2) 10 
850 


325 additional three phase Motors 
down to H.P. 
SINGLE PHASE MOTORS 


600 — 75 Ac GENERATORS | 
450/1350 G.E. 150 KW 
236 additional 230 volt D. C. Motors 116 additional Slip Ring Motors in 60 KW G.E. 
in stock as small as 1/20 H.P. stock down to 4 H.P. 25 KVA West. 


New York City’s Largest Stock Electrical Machines 
ESTABLISHED 1910 


i~ 


“| 
Penna. 


E. Marke? St. 
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MOTOR GENERATOR SETS 
J e | 
60 GCE Dynam. 250 volts 150 G.E. 860 
250 volts 150 West. 715 
3.6 (Ook 250 velts 100 G.E. (BTA) 375/750 
1 or. 125 volts 75 El. Dy. 1750 (4) 
600 volts 60 El. Dy. 1750 
49 Cr. Wh. 125 volts 50 GE. 1750 
33 Weet. OKW West. 125 volts 75 West. 870 
ro ieh! 25 KW West 125 volts 50 West. 1200 
25 GE. 25 KW G.E. 250 volts 50 G.E. 900 
HH oe. 575 20 KW G.E. 125 volts 40 El. Dy. 1750 
20 West. 1150 30 u's 3ic0 Vert 
20 G.E. 800 (2) 30 Al. Ch. 514 . 
; 230 1200 
15 Cr. Wh. 900/1800 25 Diehi 363 
15 = West. 850 25 G.E. 900 
10 Ch. 600/1800 H.P. Moko Speed 20 Cr. Wh. 1200 
. 10 = West. 600/1200 20 Al. Ch 900 
10 GE. 400/1600 450 G.E. 514 RPM 20 Diehl , 900 
10 West. 400/1200 20 G.E. 120 
1800 112 CE. 900 20 West. 1720 
1700 100 Ideal 900 
West. 1150 (2) GE. 690 
; 7 in G.E. 1150 West. 1170 
74 West. 975 75 West. 720 
74 El. Dy. 550/1650 
4 Al. Ch. or 720 
GE. oe 600 
CE. GE. 720 
CE G._E. 3450 
Wass. West. 1150 
G.E. 900 (2) 30 or + 
0 G.E. 690 
15/35 West. 6/1200 (5) 
25/55 GE. 6/1200 
‘ West. 850 20/ 50 West. 6/ 1200 H.-P. Make 
Star 600/120 33 — 20 Wagner 1168 
5350/1650 25 GE. 870 (2) 7 
RPM 
900 
600 
1200 
! 
Reading, Penna. cn 
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REMEMBER AL. ETH. ror THE FINEST IN 
POWER MACHINERY 


Units listed avatlable for immediate delivery 


TURBINE-GENERATOR UNITS 


3 phase, 60 cycle 


3125 KVA G.E. 180-200 lbs. pressure, 500° 
TT, 2300 wolts, 3600 RPM, equipped 
with surface condenser, condensing 
auxiliaries, exciter unit, switchboard 
with instruments (a complete instal- 
lation). 


1875 EVA GE. 175-200 Ibs. 
pressure, 500° TT, 6600 volts, 3600 
RPM complete with condenser. 


$37 KVA G.E. condensing 150-175 lbs. 
pressure, 2300 volts, 3600 RPM with 
direct connected shaft exciter, sur- 
face condenser and auxiliaries. 


80 KVA non-condensing 
175-200 lb. pressure, 15 lb. back 
pressure, 480 volts, 3600 RPM, com 
plete with switchboard. 


275 KVA G.E. condensing 150-200 Ib. 
Pressure, 100° SH, 2300 volts, 3600 
RPM complete with surface con- 
denser and auxiliaries. 


125 KVA Westinghouse non-condensing, 
175-200 Ibs. pressure, 0-10 Ibs. gauge 
back, 240 volts with direct connected 
exciter and switchboard. 


1—1000 KW 80% 


P.F.—1250 KVA, 3 


ENGINE-GENERATOR UNITS 
Direct Current 


350 KW G.E. 250 wolt, 175 RPM genera- 
tor, direct connected to a 28°’x28” 
Skinner Universal Unaiflow non-con- 
densing engine. 

125 KW. 125 volt, 250 RPM generator di- 
rect connected to 18” x 16” Elliott 
engine, 100 lb. pressure, 10 lb. back 
pressure, complete with switchboard. 

75 EW 125 volt, 1800 RPM Westinghouse 
po -condensing turbine - generator 

t. 

75 KW 125 volt, 2400 RPM Allis Chal- 
mers Terry non-condensing turbine- 
generator unit. 

15 EW (3) Crocker-Wheeler, 125 volts, 
410 RPM generators each direct con- 
nected to an American Blower ver- 
tical engine. 


SPECIAL OFFERINGS 


1690 C.F.M. 110 ib. air pressure Ingersoll- 
Rand steam ven air compressor 
125 to 150 lbs. steam pressure. 

1580 C.F.M. 100 lb. air pressure Hardie- 
Tynes steam driven air compressor 
150 to 175 lbs. steam pressure. 

500 KVA G.E. 3 phase, 60 cycle, 2300 
volt, 450 RPM belted generator. 


“TWO COMPLETE POWER PLANT INSTALLATIONS” 


2—500 KVA or 400 KW 80% PF., Westing- 


ENGINE-GENERATOR UNITS 


3 phase, 60 cycle 


Alternating Current 


375 KVA Westinghouse 240 volts, 225 
RPM generator direct connected to 
440 HP, 4 cylinders Nordberg ver- 
tical Diesel engine. 


312 KVA Elliott, 4000/2300/550 or 240 
volts, 180 RPM generator direct con- 
nected to a 17x24" Elliott Unaflow 
non-condensing engine, 175 !b. pres- 
sure, 6 lb. back pressure. 


200 KVA General Electric 240 volts, 200 
RPM generator direct _ connected to 
Skinner Unaflow 


FREQUENCY CHANGER SETS 


750 KVA Westinghouse, 3-phase, 60 cycle, 
2300 volts alternating current gen- 
erator direct connected to 910 HP, 
3 phase, 25 cycle, 2300 volts, 300 
RPM synchronous motor. 


1200 KVA General Electric, 3 phase, 60 
e, 2400 volts alternating current 
enerator direct connecting to 1700 
. 3 phase, 25 cycle, 2300 volt, 300 

RPM synchronous motor. 


phase, 60 cycle, 240 volt, 3600 RPM 
Elliott alternating current generator 
direct connected to a 1000 KW, 3600 
RPM, 175 to 300 lbs. pressure straight 
condensing having bleeder opening 
for 7600 lbs. steam per hour and 10 lbs. 


house, 3 phase, 60 cycle, 460 volts, 164 
RPM alternating current generators, each 
direct connected to a 26"x28” Skinner 
horizontal Universal Unaflow, side-crank, 
bored-guide, left-hand poppet valve, 
heavy duty, full floating piston, non-con- 


densing engine, 140 to 160 lbs. pressure, 
0 to 10 lbs. gauge back pressure, com- 
plete with their exciters, switchboard pan- 
els and instruments. 


3—407 HP Wickes horizontal cross drum box 
header type water tube boilers built under 
ASME and National codes, 160 lbs. pres- 
sure, each complete with stoker and all 
auxiliaries. Two of these boilers are set 
in one battery and the third in a single 
battery. This plant is modern in type and 
construction, and in first-class operative 

condition. 


extraction pressure, complete with 
exciter, switchboard panel and instru- 
ments, Elliott jet condenser, pumps, 
piping, valves and fittings. Installed 
new 1939, equivalent to new. 


2—324 HP Babcock & Wilcox-Sterling 
water tube boilers, National code, 175 
Ibs. pressure complete with Taylor . 
stokers and all auxiliaries. Excellent 
condition; new 1922. 


NATIONAL CITY BANK B "WIRE OR PHONE 
CLEVELAND, OHIO 


LONG DISTANCE 422 
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POWER PLANT 


Actual Photograph 


750 KVA SKINNER UNIFLOW UNIT 


600 KW 80% P.F. 750 KVA Genera! Electric alternating current generater, 3 phase, 60 cycle, 2300/480 240 
volts, 150 RPM, direct connected to Skinner Universal uniflow non-condensing engine, 150 Ib. steam pres- 
sure, 0-5 Ib. back pressure, complete with auxiliaries. 


TURBINE GENERATOR UNITS 
3 phase, 60 cycle 


5000 KVA General Electric condensing 
turbine generator unit, 2300 volts, 200 
lb, steam pressure, with surface con- 
denser 


3750 KVA General Electric condensing 
turbine generator unit, 2300 volts, 175 
Ib. steam pressure, with surface con- 
denser 


3125 KVA General Electric condensing 
turbine generator unit, 2300 volts, 150 
lb. steam pressure, with surface con- 
denser 


1560 KVA Westinghouse automatic . ex- 
traction turbine generator unit. 480 
volts. 150 lb. steam pressure, 15 lb. 
extraction, with jet condenser 


937 KVA General Electric condensing tur- 
bine generator unit, 2300 volts, 150 Ib. 
steam pressure, with surface condenser 


ENGINE GENERATOR UNITS 
3 phase, 60 cycle 


675 KVA G al Electric generator, 
2300/480 /240 vo'!ts, direct connected to 
Ames uniflow engine, 150 lb. steam 
pressure 


312 KVA Allis Chalmers generator, 240 
volts, direct connected to Nordberg uni- 
flow engine. 150 lb. steam pressure 


250 KVA General Electric generator, 
249 volts, direct connected to Skinner 
uniflow engine, 150 lb. steam pressure 


200 KVA Crocker Wheeler generator, 
240 volts, direct connected to Ames 
vertical uniflow engine. 125 lb. steam 
pressure 


188 KVA Crocker Wheeler generator, 
120/203 volts 4-wire, direct connected 
to Skinner counterflow engine, 125 lb. 
steam pressure 


ENGINE GENERATOR UNITS 
250 volts D. C. 


500 KW Crocker Wheeler generator, di- 
rect connected to Ames vertical uniflow 
engine, 150 lb. steam pressure 

400 KW Crocker Wheeler generator, di- 
rect connected to Skinner uniflow en- 
gine, 150 lb. steam pressure 

250 KW Crocker Wheeler generator, di- 
rect connected to Skinner uniflow en- 
gine, 150 lb. steam pressure 


RAILWAY RECTIFIERS 
600 volts D. C. 

550 KW (2) American Brown Boveri mer- 
cury arc rectifiers, with 3 phase, 60 
cycle, 26400 volt transformers 

INDUSTRIAL RECTIFIER 
250 volts D. C. 

300 KW Allis Chalmers mercury arc recti- 


fier with 3 phase, 60 cycle, 4150 volt 
transformer 


UNION COMMERCE BLDG. 
Telephone—MAin 9514 


CLEVELAND 14, OHIO 
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sale. 


AUGUSTA, GA. 


1—2750 KW General Electric Turbo-Gen- 
erator, Steam Pressure, 150+, A.C. Gen- 
erator, Type AQB, Class 4—Form HIT, 
Speed 1800 R.P.M., 2300 Volts, 598 
Amps., W. M. Kellogg Co. Twin Bulkley 
Injector Condenser. 

3—400 HP Casey Hedges W T Boilers. 

1—500 HP Casey Hedges Water Tube 
Boiler. Foster Superheater. These Boil- 
ers are Oil-Fired, system complete, 
Automatic Draft Control equipment, etc. 


LANGSDALE, ALA. 


1—2000 KW General Electric Turbo-Gen- 
erator, 180# Pressure, 3600 R.P.M. Gen- 
erator, Type ATB, 600 Volt A.C., 2403 
Amps., with Westinghouse-LeBlanc Jet 


GENERAL — 2,000 Kilowatt Turbo 
Photo 


Condenser. 


1—750 KW General Electric Turbo-Genera- 
tor, 150% Pressure, Type ATB, Form 
HT, 600 Volts, 3600 R.P.M . with West- 
inghouse-LeBlanc Jet C 

3—308 HP Heine Water Tube Selon. 

1—518 HP Heine Water Tube Boiler. 


Generator. As of Janu- 


ary 1945. 


ATHENS, GA. 


1—500 KW Westinghouse Turbo-Generator, 
150% Steam Pressure, 2300 Volts, 3 


| 


Phase, 60 Cycle, 3600 R.P.M, with i 
| 2—370 HP Sterling Water Tube Boilers. 


| 2—390 HP Sterling Water Tube Boilers. 

a Babcock & Wilcox Water Tube 
oiler. 

1—300 KW General Electric Rotary Con- 

verter, Type HC, 8-300-900, Form P, 60 

| Cycles, Continuous Current, 600 Volt, 

{ 500 Amps., complete with Panel and 
Transformers. 

l—Pawling & Harnischfeger Overhead 
Trolley Crane. 

1—180’ Steel Stack (approximate). 


AMERICUS, GA. 


2—375 KW Allis-Chalmers Turbo-Genera- 
tors, 160% Pressure, 3600 R.P.M., 2300 
Volts, 94.4 Amps., 3 Phase, 60 Cycle, 
with Wheeler Surface Condensers. 

1—575 KW Allis-Chalmers Turbo-Genera- 
tor, 1603 Pressure, 2300 Volts, 157 
Amps., 3 Phase, 60 Cycle, with Wheeler 
Surface Condenser. 

l—Maris Bros. Overhead Crane. 

2—200 HP Casey Hedges Water Tube Bo/]- 
ers, F-27-38 Foster Superheaters. 

1—300 HP Heine Water Tube Boiler. 

1—81’ Steel Stack. 


For Further Details 


TELEPHONE, WIRE OR WRITE 

US AT THIS OFFICE OR THAT 

OF OUR SOUTHERN ASSO- 
CIATES 


ATLANTA STEEL AND 
SUPPLY COMPANY 


349 Decatur Street 
Atlanta 3, Georgia 
Telephone Walnut 9-4192 Main 5738 


REFINANCING 


40 Worth Street, New York 13, N. Y. 


Extraordinary iguidation 
6 COMPLETE POWER PLANTS 


Operated by the Georgia Power Company as recently as Dec., 1944 


We are listing herewith excellent high-pressure power equipment which has just been released for 
All this equipment has been maintained in excellent condition and is ready for immediate 
operation complete with all accessories. Included are all switchboards, motors, panels, transformers, 
motor-generator sets, exciters, automatic circuit breakers, compensators, rheostats, oil-switches, 
control-apparatus, pumps, blowers, heaters, piping and all auxiliary equipment. This machinery 
will move quickly and we urge that you arrange for immediate inspection at the premises. 


GRIFFIN, GA. 


1—2000 KW General Electric Turbo-Gen- 
erator, 2500 KVA, 6600 Volts, 219 Amps., 
3600 R.P.M., Type ATB, Form HT, di- 
rect-connected Exciter with Elliott Jet 
Type Condenser. 

1—1250 KW General Electric Turbo-Gen- 
erator, Type ATB, Form HT, 3600 R.P.M., 
direct-connected Exciter, Wheeler Jet 
Condenser. 

2—512 HP Babcock & Wilcox Water Tube, 
Sectional Type, 200% Pressure Boilers. 


ALBANY, GA. 


1—1000 KW General Electric Turbo-Gen- 
erator, 1507 Pressure, Type ATB-2, 
Form T, 2300 Volts, 314 Amps., 3600 
R.P.M., with Worthington Barometric 
Condenser. 

1—600 KW Westinghouse Turbo-Genera- 
tor, 2300 Volts, 187 Amps., 3 Phase, 60 
Cycle, 3600 R.P.M., with Worthington 
Barometric Condenser. 

1—500 HP Sterling Water Tube Boiler. 

1—250 HP Walsh & Weidner HRT Boiler. 

2—250 HP R. D. Cole HRT Boilers. 


Water Tube Boiler #7. 


518 H.P. 
Westinghouse Single Retort Underf. 
Stoker—200 Ibs. pressure. Actual aoe 
as of January 1945. Boiler—Heine 


TEXTILE EQUIPMENT COMPANY 


APPRAISALS - PURCHASE - SALE - LIQUIDATION OF MILL PROPERTIES 
PURCHASE AND SALE OF USED MACHINERY 


Cortland 7-1591 
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ic 
“63 CURLEW ST, «P.O. BOX 


NEW AND REBUILT 


SPECIALS 


1000 KW. 250 v. steam en- 
gine generator set 


500 KW. DC generator, 600 
v. DC 900 speed, Allis Chal- 
mers. Can assemble motor 
generator set 


120 KW. 250/500 v. DC 
gasoline engine gen. set 


312 KVA. West. synchronous 
frequency changer, 440 v. 
30 cy. input, 440 v. 60 cy. 
output, 900 rpm. 


100 KW. 125 volt, General 


Electric, 1200 rpm. motor 
generator set any AC volt- 
age. 

100 KW. 250 volt, West- 
inghouse, motor generator 
set synchronous drive. Any 
voltage. 


70 KW. Motor Generator 
Set, 70 v. 1000 Amp. Burke, 
synchronous drive. 


667 KVA. transformers 23,- 
000 volt primary 440 v. sec. 
60 cy. single phase. Three 
units available. 


35 KW. 125 volt motor gen- 
erator set. Any AC voltage 
drive. 


50—New 3 HP. General 
Electric, 1800 rpm. 220 volt 
slip ring motors. 


Phone us collect, station to sta- 
tion, on your requirements. Tell 
the telephone operator who is 
— and the reason for the 
Cc 


ELECTRIC 
EQUIPMENT CO. 


BOX 51 ROCHESTER, N. Y. 
Puone Grenwoon 6783 


1—440 HP Elec. Machinery, 3-60-440V, 900 
RPM, two bearing syn. motor 


1—400 HP Westinghouse, type CW, 3 ph. 
60 cy. 440V, RPM slip ring motor 


1—300 HP General Electric, 3 phase, 60 
cycle, 440 volt, 360 RPM, type MT 412 
slip ring motor 


1—275 HP. Allis-Chalmers, 3 phase, 60 
cycle, 440 volt, 1175 RPM slip ring 
motor 


1—200 HP, Allis-Chalmers, 3 phase, 60 
cycle, 440 volt, 1150 RPM slip ring 
motor 


1—150 HP, General Electric, 3-60-400V 
frames 17A 360 RPM slip ring 


1—150 HP Westinghouse, 2 ph, 60 cy, 440V 
frame 1000, CW. 390 RPM slip ring 


2—100 HP General Electric, type 1, form 
K, 3-60-220V 575 RPM 


2—800 HP, 3 PH, 60 CY, 6600 V 
Westinghouse, type CW, slip 
ring 507 RPM mill type motors 
with liquid slip regulators. 


1—150 HP DC Westinghouse 
type SK, frame 666.3, 600 V. 
360/720. RPM ped. type 
motor, #4798360. 


1—100 HP h CCL, 
0 cy, 2200 V. 1750 HPM, Squirrel Cage 


1—100 HP Allis-Chalmers, type ANY, 3 ph, 
60 cy, 220V, 580 RPM slip ring 


1—100 HP General Electric, 3 60 
4000V, 720 RPM syn., type TS i 
rect connected exciter 


2—100 HP Crocker Wheeler, size 2AQ, 3 
ph, 60 cy, 440V, 385 RPM slip ring 


1—100 HP Westin shows. type CS, s ph, 
60 cy, 440V, 1750 RPM sq. cage 


4—75 HP. G. E. 3-60-2300V, 400 RPM, type 
I, sq. cage 


1—75 HP, General Electric, 3 phase, 60 
cycle, 440 volt, 450 RPM, type I, form 
M, slip ring motor 


1—75 HP Allis-Chalmers, 3 ph, 60 cy, 440V, 
450 RPM slip ring 


1—75 HP Fairbanks-Morse, 


105C, 3 ph, 60 5 
cy. 
Squirrel Gone 


900 RPM 


1—75 HP Lin In, 1Q, 2 ih, 60 ’ 
600 RPM Squirrel Cage 


2—75 HP Fairbanks-Morse, 3 phase, 60 
cycle, 2200 volt, 1800 RPM, slip ring 
motors 


1—60 HP Lincoln 3-60-220V frame IXM, 
Sq. Cage, 300 RPM 


1—50 KW factory built m-g set, 
125 Volt, Ideal 900 RPM, driven 
by 75 HP. sq. cage 220/440 
Vv. motor. 


1—60 HP General Electric, 3-60440V, 720 
RPM, type I, form K 

1—60 HP General Electric, 3-60-440V, 1756 
RPM, type I slip ring 

1—60 HP General Electric, 3 phase, 60 


cycle, 440 volt, 600 RPM, type MT 556 
slip ring motor 


1—50 HP General Electric 3-60-220V, 1150 
RPM, type I, slip ring 


1—50 HP Triumph 3-60-440V, type C12, 
1150 RPM, slip ring, rotor & stator re- 
wound 


1—50 HP General Electric, 3-60-440V, $00 
RPM, type I-M, slip ring 


1—50 HP General Electric, 3-60-440V, 720 
RPM, type IK, Sq. Cage 


2—50 HP Allis-Chalmers, 3-60-440V, 890 
RPM slip ring 


1—S0 HP General Electric 3-60-440V, 690 
RPM, MT 546, slip ring 


1—50 HP Ideal 3-60-440V, 580 RPM, type 
AV, slip ring 


1—50 HP Wagner 3-60-440V, 495 RPM, type 
BM, Sq. Cage 


1—50 HP Allis-Chalmers, 3-60-440V, 490 
RPM, Sq. Cage 


1—50 HP General Electric, 3-60-440V, 490 
RPM, type I-M, slip ring 


1—50 HP Westinghouse CS 2-60-440V, 420 
RPM, Sq. Cage 


1—50 HP ph, 60 cy, 
550V, 860 RPM Sq. 


1—50 HP General shea type I-M, 3 ph, 
60 cy, 440V, 720 RPM slip ring 


1—45 KVA Fairbanks-Morse, 3 ph, 60 cy, 
220V, 1200 RPM alternator 


2—30 HP Fairbanks-Morse, 3 ph, 60 7 
220V, 3600 RPM, type HO, frame 12 
ball bearing 


1—50 KW, Allis-Chaimers, fac- 
tory-built, 3 bearing M-G set, 
125 volt DC, driven by 75 HP, 
3 phase, 60 cycle, 220 volt, 
1165 RPM motor 


2—175 HP, 230V, DC Westinghouse, type 
SK, 150 to 550 RPM 


—100 HP General type CD, 
123, 230V, 1200 RPM 


1—60 HP Westinghouse, type SK140L, 115V, 
1150 RPM vertical 


1—50 HP Westinghouse SK200, 230V, 
250/900 RPM 


2—40 HP, G. E., 3 ph, 60 cy, 440V, 435 
RPM, type 1-18A 


25 CYCLE MOTORS 


1—50 HP Westinghouse 3-25 cy-440V, 720 
RPM, type MS, Sq. Cage 


1—S0 HP General Electric, 3-25 cy-440V, 
700 RPM, type I-M, slip ring 


1—40 HP ge 3-25 cy-440V, 730 
RPM, type . frame 753A slip ring 
crane 

1—35 HP Allis-Chalmers 3-25 cy-440V, 720 
RPM, slip ring 

1—30 HP Westinghouse 3-25 cy-440V, 720 
RPM, CS, Sq. Cage 


The Wente Electric Co. 


Hamilton, Ohio 


REBUILT MOTORS & GENERATORS SINCE 1906 


POWER 
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TURBINE UNITS—60 Cy. WATER TUBE BOILERS FREQUENCY CHANGERS 
= ae 2—12500 KW G.E. 60/25 cy. 300 RPM ‘ 
ave Cond. 2—1875 HP B. 285-Ib., Stokers 2— 5000 KVA West. 25/60 cy. 300 RPM p 
estinghouse Cond. 4— 760 HP B. 200-ib., Stokers 3 Ww 62" 750 RPM ’ 
i1—15300 KVA Westinghouse Cond. i— 750 HP Eades 200-1b. ~ 4 2 RPM 
6250 KVA General Electric Cond. 2— 612 HP Stirling 200-Ib. RVAGE 
i— 5000 eneral Electric Cond. 2— 560 HP Erie City 460-Ib. KVAGE RPM 
i— 4000 KW General Electric Cond. 2— 512 HP Stirling 205-Ib. -E. 25/62'/2 oy, 
i— 4000 KVA Allis-Chalmers Cond i— 335 HP B. & W. 200-Ib. I— 1250 KVA G.E. 25/60 cy. 300 RPM . 
enera ectric Con 
\— 1563 KVA Westinghouse Extrac, A. C. GENERATORS 13000 KVA Al. Ch. 2200 V. 900 RPM 
i— 625 KVA General Electric Cond. 2—I250 KVA G-E. 480 V. 720 RPM 
280 KVA Westinghouse $00 KVA G-E- 60 cy. 2300 V. 360 REM, | 
est. cy. 
I— 125 KVA Westinghouse Non-C. I— 94 KVA G.E. 60 cy. 2300 V. 600 RPM Sits TRANSFORMERS 1 Ph. 60 Cy. 
3— 62.5 KVA G.E. 60 cy. 220 V. 1200 RP 4— 2500 KVA G.€. 63. $/110-19/33 KV 
D. C. TURBO UNITS I— 48 KW Elec. Mcy. 60 cy. 2400 V. 1200 RPM 3— 2800 KVA Pitts, 66000-25400/12700 V 
\—1500 KW General Electric 250 V. tem I— 1500 KVA Pitts. 66000-33000 V. 3 ph. 
2—1000 KW General Electric 250 V. » Srey. 3— 750 KVA. Pitts. 66000-33000 V. 
Gener ic -&. 60 40) 
50 KW Gen. Elec.-Terry 125 V. US MOTORS 3— ,100 KVA G.E. 66000-6900/i1000 
i— 25 KW 125 V. 2—1250 HP G.E. 25 cy. 2200 V. 750 RPM 1667 KVA 42000: 2300/4000 Y V. 
STEAM ENGINE UNIT 0 Cy. 175 HP West. 60 cy. 4000 V. 514 RPM 150 KVA = 2300 {oto 
1—1067 KVA Nordberg Unififiow i— 150 HP West. 60 cy. 2200 V. 600 RPM 3— 75 KVA G.E. 33000-13200/11000 V. 
i— 375 KVA Nordberg Unifiow i— 125 HP G.E. 60 cy. 220 V. 720 —15000 KVA Al. Ch. 27880-4560 V. 3 ph 
i— 325 KVA Skinner Unifiow i— 100 HP G.E. 60 cy. 2300 V. 240 nem (Super) 2—10000 KVA West. 26400-45: .30 
nner Unifiow 3 11500-575 V. 
se Skinner Unifiow INDUCTION MOTORS—460 Cy. - 867 KVA Packard 2300 0-440 V. 
_ gway 4-valve 4—3500 HP G.E. sli Li 8s. 22000/11 200 V. 
i— 93.8 KVA Skinner Unifiow i—2500 HP G.E. slip jn 5600 v. 253 RPM 3— 250 KVA G.E. 22000-11000 V. 
1—1500 HP G.E. slip ring 6600 V. 253 RPM 3— 200 KVA G.E. 22000-230/460 V. 
D. C. STEAM ENGINE UNITS 1—1000 HP G.E. sq. cage 2300 V. 509 RPM 1— 6000 KVA West. 13200-2300 V. 3 ph. 
|—1000 HP West. slip ring 2200 V. 360 RPM 3000 KVA Kuhiman 13800-480 V. 3 oh 
500 HP G.E. slip ring 440 V. M 6— 1667 KVA Pitts. 13200-2300 V. 
2— 400 HP G.E. slip ring 3800 V. RPM 3— 1000 KVA G.E. 13200-2300 V. 
i300 KW ps vn Uniden 378 V. i— 300 HP G.E. sq. cage 440 V. 1800 200 KVA G.E. 13200-480 V. Pyranol 
300 HP West. slip ring 440 V. 1200 RPM — 667 KVA Moloney 11000-2300 V. 
250 HE West. slip ring 2300 720 RPM 3— 150 KVA Pitts. 11000-2400 V. 
1—150 KW Ridgway 4-valve 125/250 V. i— 150 HP G.E. slip ring 440 V. RP 3— 100 KVA West. 11000-250/125 V. 
100 HP sa, cage 2200 V. 900 REM 3— 1250 KVA G.E. 6600-550 V. 
I— 75 HP G.E. sq. cage 440 V. 514 RPM VOLTAGE REGULATORS 
OIL & GAS ENGINE UNITS 60 Cycle Induction 
1625 HP Worthinet 210 V. fe MOTOR GEN. SETS—60 Cy. 6—96 KVA 400 A. 2400 V. Gen. Elec. 
KVA 300 A. 2400 V. Gen. Elec 
i—610 HP Campbel 60 cy. gen 1—1500 KW Allis Chalmers 600 V. DC 2—46 KVA 200 A. 2300 V. West. i 
— +4 Busch Sulzer, ey. gen. aw Goneral Electric 600 V. DC 6—36 KVA 150 A. 2409 V. Gen. Elec. 
i—375 HP Worthington, 240 V. 60 cy. y. gen. i— 300 KW Getietene ae: ce 6—24 KVA 100 A. 2400 V. Gen. Elec. 
i—300 HP Worthington, 2300 V. 60 cy. gen. i— 75 KW General Electric 125 V. DC OIL CIRCUIT BREAKERS 
400 A. 73 KV G.E. FK036 Outdoor 
|—I75 HP Sterling (gas) 480 V_ 60 cy. gen. ROTARIES—60 Cy. 
estinghouse . 34. 0 -16- 
|—125 HP Winton, 240 V. 6 cy. gen. 2—1700 KW General Electric 250 V. 2—1000 A. 30 KV Kelman CB76 Outdoor 
_ estinghouse 250 i— 400 A. 25 KV G.E. FKO136 Outdoor 
SURFACE CONDENSERS 2—1000 KW Westinghouse 250 V. 2— 400 A. 15 KV G.E. FHKO136 Outdoor 
i—20,000 sq. ft. Worthington 2— 750 KW General Electric 600 V. 1—2000 A. 15 KV West. E6 Indoor 
i—12,000 sq. ft. Worthin i— 750 KW Westinghouse 225/275 V. — rt 15 KV we E6 a. 
i— 5,000 sq. ft. Westing couse i— 500 KW General Electric 250 V. 15 KV FKI2 
i— 4,100 sq. ft. Ros i— 500 KW General Electric 600 V. A. 4.5 KV “Condit 
PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


York 


TURBO-GENERATORS 
A FEW OF THE COMPLETE UNITS NOW IN OUR STOCK 


1—6250—KVA. G.E. 3 60 2300V. 200# 1—1875—KVA. G.E. Non-Cond. 
1—3125—KVA GE 3 60 2300V. 2004 1—937—KVA GE Automatic Extraction 


3 60 2300 V. 200 lbs. 
2—1875—KVA GE 3 60 2300V. 200# 2—937—KVA AllisChal. 3 60 2300:200+ 


1—1000—KW. DC, West. 250; 135 200# 1—250—KVA GE. Non-Cond. 3 60 480 


Also Any Capacity or Type Desired. 


WILMS, WEAVER & COMPANY 


PENOBSCOT BLDG. DETROIT 26, MICHIGAN 


POWER @ March, 1945 


G@ SEARCHLIGHT SECTION @ 

339 


SEARCHLIGHT SECTION 


r 
W A G N E R SQUIRREL CAGE MOTORS SLIP RING MOTORS ‘ 
a ee 3 Phase—60 Cycles—220 or 440 Volts 3 3 Phase—60 © Cycles—220 or 440 Volts H. 
P. Type NY 

C e rt f ed Tho” Gen SASSO 400° G.E. 2200 v. 300 | 
150 Whse. New b. b. CS771.1S 1800 350 = Allis C ANY 514 | 
150 Gen. Elec. 2200 v. -K 900 300 Burke EMV 225 | 
125 Allis Ch. 2200 v. AR 1800 200 Fair. Morse 3 brg. BV 600 
100 Gen. Elec. I-K 720 150 Gen. Elec. I-M 600 | 
e 75 wise. CCL 720 150 ‘Triumph SR 514 
75 Gen. I-K 600 100 G.E, 2200 v. I-M 900 
v. AR223 1800 100 G.E. 2200 I-E13A 1800 

75 Ideal A 1200 100 Gen. Elec. 3 brg. I-M 450 
50 Gen. Elec KT542 900 : 75 G.E. 2200 v. I-E13 1800 1 
4 50 AllisCh.- AN 900 75 Gen. Elec. MT558 600 1 
50 ~— Allis Ch. AN 720 75 Gen. Elec. 2200 v. I-M 900 1 
40 Gen. Elec. KT536 900 65 P. & H. b.b. Int. CA16 900 1 
40 Gen. Elec 1-K 1200 60 Whse. 2200 v. Cw657 1800 1 
40 Gen. Elec. KT342 720 3 60 #£Gen. Elec. M-505 1200 1 
2 30 Gen. Elec. KT332 900 50 n. Elec. MT536 1200 2 
2 30 Allis Ch. AN 1200 50 Al. Ch. b.b.2200v. ARY 900 3 
30 Allis Ch. b. v. AR220 900 50 Gen. Elec. MT342 900 4 
30 Allis Ch. AN 600 50 Gen. Elec. I-M 600 a 
M-G SETS 6 30 Allis Ch AN 900 40 Gen. Elec. 2 ph MQ536 900 1b 
30 Whee. b. b. New C8405 1800 40 Northw'n H 1200 

100 KW Gen. Elec. 3 brg. unit, type RC gen. DC 1 30. ~=s Allis Ch. AN 720 2 = 40 . Elec MT532 120 
coupled to 150 HP sq. cage I-K motor 3-60- 2200) 4 Allis Ch. AN 900 % Fair. bd 
type 6HH®9 rotary converter, input Al b. b AR 1800 3 Whee. b. b. 
3-60-220 V., output DC 230 V. with control panel. pe tee Db in? 1500 35 Fair. Morse b. b HV 1800 
50 KW Cr. Wheeler type CC generator DC 125 V. Whse. New C8405 1200 : 30 Northwestern b. b HW404 1800 
80HP C-W motor sq. cage 3-60-220/440 V. Whee. New 1800 : 33 

agner 
30 KW Gen. Elec. CD 103 gen. DC 60 v. 500 amp 6 2 Gen Ch. ra 1200 D. “C. “GENERATORS | 
coupled to 45 HP G.E. KT 532 motor 3-60- 220/440 : “4 en. Elec = 1308 KW Mfr. Type Volts Speed ! 
v. 1160 RPM, late style 3 brg. unit. ‘ Northern 250 360 
1—20 KVA Louis Allis Type ONA b.b. rotary converter 25 ‘CYCLE MOTORS 75 Whse. ped. 125 600 ‘ 
DC 230 ¥. to AC 3 ph. 220 v. 60 cycle 1800 RPM. H.P. Type Speed 3 janectn >. b. 600 amp. DLC R i : 
Many others available—special units built 358 whse. 2200 v. Lc 250 
to order 150  Whse. HF sl. rg. 500 20 Gen. Elec RC 250 900 
E MT 19 Gen. Elec. 200 amp. cD 65 1200 
lee. 2200 v. al. tg. 16 Cr. Whee CCD 
D. CS. MOTORS 100 Gen. Elec. i-K 750 . 
Mfr. Type Volts Speed ALSO IN STOCK . . . OIL SWITCHES 60. 
100 Northw'n interpole 230 1700 30 Allis Ch. 8q. cage 750 ae & FANS . . SPEED RE- 
100 Reliance 10. 30 §00/1200 500° NEW MOTORS { 
id H.P. Mfr. T Speed 

e dynamom 800/205 300 Whee. 20/440 60 CYCLE A. CS. GENERATORS 
25 Elec. ILC 15 750 350 Gen. Elec. 3 brg. ATI 220 $00 KVA Mfr. T Volts Speed ( 
25 Roth elevator 30 725 250 G. E. 1-brg. ATI 220/440 600 500 Gen. Elec. 3 bre. ATR — 2300 450 
25 Whse.enclose. SK 30 600 50 Burke 220/440 1200 300 Allis Ch. 240/480 
20 Gen. Elec. DLC 30  500/1500 300 Whse. peu. 240/480 900 
20 Fair Morse TR 30 325/700 P PS 300 Elec. Machy. 240/480 72 1 
20 SK 30 850 CENTRIFUGAL PUM 250 Gen. Elec, ATB 240/480 600 1 
20 Gen. Elec. RC31B 30 800 14°’ Foster Wheeler, 5000 gpm @ 45 ft. 299 Gen. Elec. TRB 240/480 i 1 
1s Gen ie 30 550/1100 10", Wolamen, 2500 <0 100 Allis Ch 240/480 900 i 
1s Gen: Flee 3300 Alberger, 2000 g 80 ft. 100 Cr. Wheele 240/480 600 
jen. Flec CD83 230 1150 6" Platt, 1000 % 2 0 # ° eeler 2 
15 ». (6) SK90 230 850 a gpm . 50 Gen. Elec. ATB 240/480 1200 rt 
15 Gen. Elec. CD95 15 575/1725 40 Burke 240/480 1200 10 
36 
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IT TAKES 120,000 SQUARE FEET OF WAREHOUSE SPACE TURBO GENERATORS 


12 

TO HOUSE OUR COMPLETE LINE OF ELECTRIC MOTORS, Se Wheeler i 
POWER PLANT EQUIPMENT and REBUILDING SHOPS! | nue cacinen om 
cond. 10 

1—SO0KW Gen. Elec. non-cond. 

1—300KW Gen. Elec. cond. 2 

Ww 

Ste 

ROTARY CONVERTERS 

IN EXCESS OF 12,000 ITEMS ARE AVAILABLE, TOO NUMEROUS TO LIST. 1—1500KW 250V Westgh complete 5 
ADVISE US YOUR REQUIREMENT 2—1000KW 250V Westgh complete os 


AC & DC MOTORS STEAM ENGINE-GEN. SETS The above are just a few of the thou 
SYNCHRONOUS MOTORS CONTROL EQUIPMENT Generators, Motor Generators, tran 
MOTOR-GENERATOR SETS PUMPS aia, 
ELECTRIC HOISTS What have you for sale? 


THE GLOW Etectric ComPANY | | at 


933-943 HARRIET ST. Phone MA. 3024 CINCINNATI 3, OHIO 8403 Hegerman St., Phila. 36, Penna. 
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MOTORS —3 PH., 60 Cy. 


20 Westg. 220 35 Cw 
20 Westg. 220 575 Cw 
25 Westg. 220 720 CW 
30 Westg 220 Cw 
50 Weate. 440 1146 HF 
60 Chandeys’n 220/440 1800 
Ais Chal. 220 490 
75 West. 220/440/2200 580/290 CW 
75 G.E, 220 1200 MT 
100 G.E, 220 1800 MT 
100 West. 220/ 685 Cw 
150/75 West. 220/440/2200 580/290 CW 
160 et. 2200 375 Cw 
150 West. 2300 490 Cw 
150 West. 220/449 490 Cw 
360 Burke 440 600 EMV-65 
300 G.E. 440 900 
408 Westg. 2300 580 Cw 
“ALTERNATING CURRENT MOTORS 
. 60 cy. 
H.P. Make Volts -P.M Type 
25 West. 200 cs 
25 G.E. 580 KF 
30 G.E, 1800 KT 
ie Line. Elec. 220 600 
30 Duquesne 440 600 
30 Triumph 220 525 TR-138 
30 Allis 220/440 1200 
30 Westg. 220/440 900 cs 
30 Westg. 220/440 720 cs 
35 Lincoin 220 720 
40 Howell 220 900 80 
40 uquesne 
48 G.E. 0 1800 KT-527-4 
40 Westg. 220/440 1200 cs 
40 G.E. 220/440 720 I-K 
50 G.E. 220 1200 
50 G.E. 220/440 900 I-K 
wriso West 2300 300/720 
40 West. Bi. 220 570 KT-346 
50 Chandeys. 220/440 1800 
0 Cr. Wh. /480 1200 Syn. 
i) Allis Chal. 1800 AN 
60 G.E. 220/440 1200 HI 
60/32 G.E. 800/640 
60 1800 
G 30/440 1200 I-K 
6 West. 2200/220/440 720 cs 
75 West 2300 200 Syn. 
100 Allis Chal. 220 1750 
100 je Cral. 
150 G3 31V 
150 3200/220/440 4507243 
175 600 I-12 
200 Ware. 900 
400 West. 22007290/440 600 cs 
600 2200/290/440 398 I-Sym 
West. 4600/23000 900 Syn. 


H.P M Ty 
.P. pe 
333 G.E. /1 RLC 
2 Rel /1 14T 
3 Jantz-Liest 650/1950 BI-DC 
3 Roth /1 
3 .E. 400/1200 RLC-114 
3 West. 400/1600 
3 Weatg. 850/1700 
Reliance 600/1800 
7 Westg. 450/9' 80L 
7 Reliance 650/1 550v. 
7 Ww 1125/2905 SK-43 
7 West. 400/16 SA 
10 Westg. 565/1130 8-4 
10 G.E. 625/1250 LC 
10 West. 400/1600 SA 
15 Louis Allis 1150/1750 NA 
15 Relian /18 
20 Wests. 7 50/1500 SK-110L 
30 G.E. /9 RLC 
35 G.E. 375/1400 Ic 
50 G.E. /1 500 v. 
50 Westg. 5665/1130 SK 
75 West. 5/9 SK-180 
75 West. 400/650 SK-181 
200 G.E. 0/3. MP 
200 West. Elec. 220/350 LL-7 
250 G.E. 220/320 MP 
250 West. Elec. 220/320 LL-7 
TRANSFORMERS—1 ph. 60 cy. 
No. KVA Pri. 
2 6600 
2300 220/44 G.E. 
5 550 110 Pgh. 
5 2200 110/220 est. 
84 7 2200 220/110 G.E. 
32 7 2200 220/110 West. 
1 10 $208 220/110 West. 
13 10 220/110 G.E. 
15 490/20000/80006 American 
25 G.E. 
35 West. 
. 837% 2200 220 West. 
6600 $75/440/220 G.E. 
50 6600 550/440 Pgh. 
50 6600 . Ch. 
150 2400 240/480 
73 2200/4000 220/110 West. 
73 440 205 West. 
75 2200 220 Burke 
6 75 2200 220/440 est. 
$ 150 2400 240/480 Allis Chal. 
INDUSTRIAL TRUCKS 
1— Tow Truck with bat 
1—4000 Ibs. Automatic Truck, 50° lift. Plat- 
form is 26” x 51%”. of 115”, 


1—3 ton Westinghouse Hoist with Westinghouse DC 


HOIST 
Motor, 1600 rpm. 


REBUILT POWER EQUIPMENT 


VARIABLE SPEED MOTORS— 
230 VOL 


LIST YOUR IDLE EQUIPMENT WITH US. 


DUQUESNE ELECTRIC MFG. CO. 


READY 
TO SHIP! 


D.C. CLARK CONTROLLER 
1—250 HP Clark Vari-time magnetic controller 230 
v. DC reversing, used for plugging service. Can 
also be used non-reversing. 


MOTOR GENERATOR SETS 
250 volts 


1—5 kw. Allis Chalmers 1150 rpm. Gen. dir. conn. to 
220/440 v. 3 ph. 60 cy. Induction Motor. 
kw. West. 1150 rpm. Gen. dir. conn. to 
220/440 v. 3 ph, 60 cy. Induction Motor. 
1—10 kw. West. SK 1150 rpm. Gen. dir. conn. to 
220/440 v. 3 ph. 60 cy. Induction Motor. 
—s am West. 1150 rpm. Gen. dir. conn. to 220/ 
3 ph. 60 cy. Induction Motor. 
129 ue. West. 1150 rpm. Gen. dir. conn. to 220/ 
440 v. 3 ph 60 cy. Induction Motor. 


1-35 kw. Triumph 1750 rpm, Gen. dir. conn. to 
220/440 v. 3 ph. 60 cy. Induction Motor. 
1—25 kw. West. 1150 rpm Gen. dir. conn. to 220/ 


440 v. 3 ph. 60 ey. Induction Motor. 

1—55 KW 230 vy. DC 1200 rpm. West. Gen. dir. conn. 
to 75 HP 1200 rpm. 2300 v. motor. 

ag kw. 250 v. DC G.E. Gen. dir. conn, to 2200 
v. 3 ph. 60 cy. G.E. Syn. Motor. 

1—150 . West, 250 v. 900 rpm. Gen. dir. conn. to 


290 HP 440 . 3 ph. 60 cy. West. Syn. Motor. 
3—250 4 Cr. Wh. 250 v. 500 rpm. DC Gens. with 
3—250 kva. Cr. Wh. Syn. 2200 v. 3 ph. 25 cy. 
Motors. 
125 volts 


1—3 kw. G.E, 1800 rpm. out. direct driven by 220/ 
440 +. AC Induction Mot 

1—5 kw. 125 v. 1150 rpm. Anis Chal. Gen. dir. conn. 
to 3 ph. 60 cy. 220/440 v. AC Induction Motor. 

1—50_ kw. G.E. 1200 rpm. Gen. direct driven by 

2200/440/220 v. AC Induction Motor, 


1—100 5 v. West. Gen. with 2300 v. 3 ph. 60 
cy. 1200 yA, West. Syn. Motor. 
500 volts 


1—200 kw. West. 600 v. DC 900 rpm. Gen. dir. conn. 
to 290 HP 440 v. 3 ph. 60 cy. West. Syn. Motor. 


A.C. GENERATORS 
62% KW Westg. 3 ph. 60 cy. 240/440/2300 v. 1200 


360 KvA West. 220 ¥., 3 ph. 60 cy., 360 rpm, 


SPEED REDUCERS 
a HP Cleveland Model 150, size 900 AT, ratio 


Jones 875 rpm. ratio 9. 
A. Jones 1150 rpm. ratio 9.143:1. 
1—125 single reduction, 1.6:1 450 


rpm. 
1—150 HP Nuttal, single reduction, ratio 1.6:1, 
1—175 HP Jones 1750 rpm. ratio 9.143: 
2—180 HP Cleveland size 1000 AT ratio 9-2/5:1. 
1—225 Nuttal, ratio 1.6:1. 
1—300 HP Nuttal, ratio 1.6:1. 
1—400 HP Nuttal, ratio 1.6:1. 


WRITE, WIRE OR PHONE YOUR ELECTRICAL REQUIREMENTS—SEND FOR STOCK LIST. 


Pittsburgh 6, Pa. 


GOOD VALUES—ALWAYS 


120 HP late Fairbanks Morse Diesel 

240 and 280 HP Fairbanks Diesel Generator 
375 and 500 HP Fulton Diesel Generators 
3000 cu. ft. 500 HP M.D. Air Compressor 
300 cu. ft. 60 HP M.D. Air Compressor 
2—80" x 20’ HRT Rebuilt Steam Boilers 
2—80 HP Steel encased HRT Boilers 

10 and 50 ton Steel Derricks & Hoists 

25 Ton Steam also Gasoline Loco. Cranes 
25 Ton Diesel-Electric Switch Engine 

1% yd. P & H gas crawler crane. Rebuilt 
2 yd. Williams H. Duty clamshell bucket 
Water Tube Boilers—Air Compressor 
Steel Sheet Piling—Pile Hammers, etc. 


Mississippi Valley Equipment Co. 
507 Locust St. St. Louis 1, Mo. 


ELECTRICAL EQUIPMENT 
INDUSTRY 


LET US KNOW YOUR REQUIREMENTS 


150 KW MOTOR GENERATOR SET 


150 KW Westin hours “factory built’? Synch. 
Motor Generator Type SK Generator for 250 
volts DC compound *interpole, HP Type 
& Synch. Meter for 3/60/2300 vo 

RPM, complete with Westinghouse Switehboards. 


For Details, Write 
JOHN D. CRAWBUCK CO. 


710 Empire Bidg., Pittsburgh 22, Pa. 


POWER PLANT EQUIPMENT 
Special Offerings 


TURBO-GENERATORS 
1—4000 KW. 2300 V. Cond. 
1—2000 KW. 600 V. Cond. 
1—1500 KW. 2300 V. Cond. 
1—1250 KW. 480 V. Cond. 
1—750 KW. 2300 V. Cond. 
1—750 KW. 600 V. Cond. 
1—500 KW. 125 V. D.C. 

Cond. 


1—200 KW. 2300 V. Cond. 
1—120 KW. 440 V. Von. C. 
1—75 KW. 125 V. Non. C. 


TURBINES ONLY 
1—375 H.P. with gears 
1—210 H.P. Terry 250# 
1—100 H.P. G.E. with gears 


ENGINE GENERATORS 
1—600 KW. 2300 V. 
1—125 KW. Uniflow 600 V. 


BOILERS 
1—2100 H.P. 350# Stoker 
4—1000 H.P. 250# Oil 
1—480 H.P. 225¢# 
1—300 H.P. 225% Stoker 
2—300 H.P. 160# Oil 
1—200 H.P. 450# Oil 
1—168 H.P. Oil 
1—150 H.P. 150# H.R.T. 


AIR COMPRESSORS 


1—6700 C.F. 
Driven 


1—1600 C.F. 
C.F. 


Driven 


1—1315 
Driven 


1—1214 C.F. 100% Motor 
Driven 
1—600 C.F. 350% Steam 
Driven 
1—386 C.F. 100% Steam 
Driven 
1—105 C.F. 350# Motor 
Driven 
PUMPS 

1—3000 GPM 65’ Hd 
Motor 
1—1000 GPM Fire Pump 
Steam 
1—750 GPM Fire Pump 
Steam 

22# Turbine CONDENSERS 
1—6000 Sq. Fr. Surface 

50% Steam 2—2212 Sq. Ft. Surface 

30 Steam | 1—3200 Sq. Ft. Surface 
1—1485 Sq. Ft. Surface 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., U. S$. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 


POWER © March, 1945 
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CHICAGO'S LARGEST STOCK GUARANTEED EQUIPMENT 


MOTOR GENERATOR SETS 


AC Volts 


3/60/4100 
3/60/4150 
3/60/2300 
3/60/4100 
3/60/440 
3/60/2200 
3/60/2200 
3/60/2200 
3/60/2300 
3/60/440 
3/60/440 
3/60/2200 
3/60/2200 
3/60/440 
3/60/220 
3/60/2200 
3/60/440 
3/60/220 
3/60/220 
3/60/220 
Balancer set 
3/60/440 
Balancer set 
Balancer set 
3/60/220 
1/60/220 
1/60/220 
3/60/220 
3/60/220 
Ind. 1/60/110/220 
Ind. 3/60/220 
2KVA 1/60/110 
Ind. 3/60/440 
220 D.C. 
Variable voltage 
Ind. 1/60/110 
Ind. 1/60/125 
Ind. 1/60/110/220 
115 v. d.c. 
Ind. 1/60/110/220 


Volts 


Syn. 
svn 

Ind. 
Syn. 
Syn. 
Syn. 
Ina. 
Syn. 
Syn. 
Ind. 
Ind. 
Ind. 
Ind. 
Syn, 
Ind. 
Ind. 
Ind. 
Ind. 


10 ~G.E. 115/230 
7% G.E, 60 
7% Jen 115/230 
Roth 125/250 
13% G.E. 230 
Lincoin 115 
3 Lincoln 115 Ind, 
3 Westg. 25 Ind, 
2'4 Acme 45 Ind 
Wotton 
2.4_Lincoln 
Rotn 110 
ElSp. 750 
Holts. C 65 
Rob. M. 115 
G.E. 110 
Robbins 125 
Roch. 120 
G.E. 6 
G.k, 


Ind. 
Ind. 


FREQUENCY CHANGERS 


1400 HP General Electric Rio ATI-24-1250M-300, form C, 3 
cy., 460 volt, 300 RPM a. 570 amps., 1250 KVA, 0.9 P F 50° 
synchronous motor with a wdg.; dir./conn. to 1000 KW Gen- 
eral Electric type AT.10.1250N-300, 3 ft: 25 cy., 460 volts, 300 
RPM, 1570 -— 1250 KVA, 0.8 P. 50° A C generator with 
amort. wdg., with 33 KW G.E. 125 volt direct connected exciter 

(This is a three brg. unit suitable for operation from either end.) 

40 KW Howell, SR-5454, 3 phase, 60 cycle, 440 volt to 40 HP 3 

phase, 25 cycle, 40 ‘volt, SC-443, .8 P. F., 750 GM, 4-brg. set. 


ph., 60 


SLIPRING MOTORS 


SQUIRREL CAGE MOTORS 
3 Phase, 60 Cycle 


3 Phase, 60 Cycle 


HP Make Type Speed 
G.E. 2200 v. K 
G.E. 2200 drip- 


I 
G.E. MT-10 
Westg. with aa 
West. CW 


G. E. 

estg. 
Chal. 
G.E. 


Westg. 
G.E. 


GE. 
Allis Chal, 
G.E. 


~ 
N 
o 


DYNAMOMETERS 


250 HP GE Sprague type C dynamorseter, 
laboratory test type 250 volts 1200, 1509 
RPM with Scale beam & control panel, 
50 HP G.E. Sprague block test type 
275 volts, 750/2000 RPM, with - 
plete panel, 

5—25 HP GE Sprague type LC shunt 
interpole, block test with contro} 
panels 825/2000 RPM. 

1—Type TLC-110, 250 HP. 1000 
RPM 250 V. BB. All Complete, 


SYNCHRONOUS MOTORS 

HP 
600 
500 


‘3000 


300 
270 
190 
150 

5 


COMPLETE POWER PLANT 

1—750 KW bleeder type turbine 3 phase, 
60 cycle, 480 volts, 190 Ibs. 10 lbs 
exhaust, bleed at 75 Ibs, with all 
auxiliaries, 

2—633 HP water tube boilers, 225 Ibs. 
with all fittings, oil burners, 

1—865 HP vertical tubular ASME, al 
piping and valves. 


SPECIAL MOTOR-GENER. 
ATOR SET 


300 KW Crocker Wheeler type CCD 250 
volts, with 500 HP G.E. type TS syn. 
motor, 2200 v. 450 RPM. 


PLATER 


7500 ampere 6/12 volts Electric Products 
unit, with i00 HP GE type TS syn. 
motor with tank, etc. 


CHICAGO ELECTRIC CO. 


1320 W. CERMAK RD. 
CANAL 2900 


CHICAGO 8, ILL 


MOTORS 


MOTOR GENERATOR 
1—40 KW Gen. Elect. 230 V. 


440 V. 720 RPM. 

1—125 KW Ridgeway 250 V. 
connected to 180 HP. 
Volts 1200 RPM. DC. 
pensator. 


Ridgeway 


SPECIAL OFFER 
1—75_ HP. 


1--1250 KVA Gen 
2200 750 RPM 
362% /440 


Elec. 


1—100 HP 
Motor 


Electric 


TRANSFORMERS 


Volts Primary 


1—200 UP. 
3 phase 60 cycle 440 Volt, 


Make 7 
General Electric KT952 
Fairbanks-Morse HJ-10BB 
Fairbanks-M orse 
Weatinghouse cs 
Star BB 


25 Cycle—3 Phase—2200 Volts 


8—150 HP, Gen. Elect. Ball Bearing type KT557Y 
1500 RPM. Serial # over 5 million 


DC. Type DLC. 
connected to 50 HP. Gen. Elect. KT. Motor 3/60/ 
DC. 1200 RPM. direct 


Panel and Starting Com- 


Westinghouse Slip ring motor. 3/25/220/ 

440/500 RPM. Sealed Sleeve Bearing. 
FREQUENCY CHANGER SET 

Synchronous—motor 3/25/ 


direct connected to Generator 
Vv. Complete with exciters and panels. 


25 CYCLE SYNCHRONOUS MOTOR 


Machinery Co. 
° phase 25 cycle, 440 Volt 


3—150 KVA. General Electric Type H, Form KS. 2400 
120/240 Volts Secondary. 

60 CYCLE MOTOR 
Electric Machinery Synchronous Motor, 

720 RPM. 
REBUILT MOTORS 

3 Phase 60 cycle 220/440 Volts 
RPM Serial No. 


Make 


U. 8. 

Crocker Wheeler 
Weatinghouse 
Westinghouse 
Westinghouse 
Star 


Direct 


o 


ce 
> 


Motor. 3/60/440 


Westinghouse 
Westinghouse 


= 


= 
So 


8 8 


2 
$s 


General Electric 
General Electric 
General Electric 
Synchronous. 
300 RPM. 


a 


$3 


8 

1200 
(2200 v.) 

514 450185 


BUFFALO, N. Y. 


Westinghouse 
Westinghouse 
Westinghouse 


General Electric 
Westinghouse 
General Electric 
Westinghouse 


General Electric I-K 
General Electric I-K 
General Electric I-K 


SLIP RING MOTORS 
3 Phase 60 


Make 
Westinghouse 
General Electric 
General Electric 
Genera! Electric 
General Electric 
General Electric 
General Electric 
General Electric 
W. Sachsenwerk 


Allis C 


400 General Electric 
400 General Electric 


ERIE ELECTRIC cCoa., 


cycle 220/440 


KW Make DO 
1200 G.FE. 250 
1000 G.E, 250 
1000 G.E. 600 
1000 Wte. 275 
750 Wre. 275 
235 125 
225 Ideal 125 
200 Elifott 125 
150 Al.Ch. 250 
100 Al. Ch. 125 
100 Wtg. 250 
100 Wtg. 250 
100 250 50 0 20 
75 250 500 2200 450 
75 GE. 125 
60 Al. Ch. 110 440 720 
50 250 1200 
25 GE. 230 Morse H2 21 220 18% 
on IK 1200 
22% G.E. 125 g. cs 1750 
Ideal 220 Chal. 600 
I-M 950 
1 700 710 1 I-K 1800 
1 600 350 3 g. cs 350 
1 600 390 1 q i A 1200 
1 500 G.I MT412 435 4 | Morse BB 1800 
1 500 G MT412 450 1 I-E 1800 
1 450 MT412 600 1 FT 3600 
1 400 Cw 435 1 q Chal. AN 347 
1 400 600 1 ; Morse 514 
1 400 I-M 720 1 g. cs 600 
1 400 G.E. 1200 1 Ik 600 
1 400 G.E. IP 1800 1 KT566 
1 350 Allis Chal. 300 3 2200 v. 1800 
, 1 350 G.E. MT 300 3 Morse BB 1800 
1 350 G.E, I-M 900 1 tg. cs 3600 
1 300 G.E. I-24 293 2 . KTP 3600 
F 1 300 Westg. CW 400 1 Chal. 570 
1 300 G.E. I-P 450 1 . Ik 600 
> 1 300 G.E. MT-410 450 1 tg. cs 1800 
1 300 GE. 720 1 850 
1 250 Westg. CW 435 1 K-558 900 
1 250 Cr. Wheeler SR27QB 600 1 cs 1800 
1 250 G.E. IM 435 4 i KT 720 
yom 
4 
‘ Fe HP | Type RPM Serial No. HP Make Type RPM Serial No. i 
PO] 15 STB-BB 720 55379 75 Westinghouse CS 1800 2134671 H 
15 600 131413 100 Westinghouse CCL 600 416173 H 
15 MS 1200 944593 100 Westinghouse CCL 1800 1043213 ; 
20 cs 1200 2160590 100 Westinghouse CCL 1800 765231 H 
; SETS 20 BB404 1200 10581 (2200 v.) : 
: 20 Westinghouse MS 1200 1056826 125 CCL 720 427284 } ; 
20 Westinghouse MS 1200 1246745 1m cs 1200 2318625 | H 
20 Westinghouse MS 1200 10 7 1 cs 1800 2429726 . 
20 Westinghouse cs 1800 18606 1 CCL 900 438385 
20 Westinghouse cs 1800 193H9 1 General Electric KT557 1200 5269860 3 
P| 20 Westinghouse cs 1800 269RmE4 1 General Electric KT557 1200 5260126 | : 
25 Westinghouse MS 1800 15€ Westinghouse cs 1200 4572596 ; 
25 MS 1800 13% (2200 v.) : 
25 cs 1200 22: I-K 720 122809 : 
25 MS 1200 11 (2200 v.) | H 
Wagner BP 1200 126 1 CCL 720 808349 | : 
Armor BB 720 (2200 v.) | 3 
Crocker Wheeler 720 I-K 900 232917 : 
Westinghouse MS 1200 (2200 v.) | : 
Fairbanks-Morse V-H-10D 1800 CCL 900 919537 | ; 
Westinghouse CCL 350 (2200 v.) | : 
Westinghouse cs 900 600 2246834 | H 
General Electric I-K 1800 18 720 2357743 ; 
I-K 1800 11 900 2347845 3 
«1800 
T P Serial No. | H 
Westinghouse MS 1800 1056802 
General Electric I-K 1200 181444 MT122 1200 232163 | H 
Westinghouse MS 1200 1027421 MT122 1200 3797628 3 
Westinghouse CCL 400 541841 MT122 1200 2323624 | 3 
Westinghouse MS 1800 1289389 MT140 1200 1416002 | : 
Westinghouse MS 1200 854410 MT140 1200 811798 | ; 
Westinghouse cs 1800 2691183 I-M 900 1225064 | H 
‘ cs 1800 1949877 MT322 855 3088717 
General Electric 14 1800 181444 D7-3/8 850 295481 3 
Reliance 1800 220194 estinghouse CW644C 575 8009992 | : 
Allis Chalmers 1800 3K28825 eneral Electric MT332 545 3889010 H 
Westinghouse CS 900 4884402 festinghouse HF 1745 1558408 | 3 
Reliance 1200 B11458 yestinghouse CW748 690 4406823 } 
Westinghouse CCL 450 518408 festinghouse CW748 690 4406825 ; 
General Electric I 1800 292596 festinghouse CW748 690 4406821 | : 
: _ Westinghouse CCL 1800 329654 estinghouse CW748 690 4406819 : 
734 1200 4593120 Robbins-Myers K 1800_P51536 CW748 690 4405824 3 
7% 900 157685 Triumph 3bearing 505 104390 : 
4 : 
10 3600 90847 75 Westinghouse CCL iM $00 346702 
4 
P 
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PAUL STEWA RE COMPANY-- 


CINCINNATI 


NAD 


SPECIAL OFFERINGS NON-CONDENSING TURBOS 


1—1000 KW Wemco 60/3/2300V/1800 RPM/150#-10# B.P. 1—625 KW-780 KVA Wemco Parsons 60/3/480V, 200+. 


1—1000 KW Wemco turbine only. 375#, 700° T.T. Good 5# B.P. 100° S.H. 
condition 1—600 KW Wemco Parsons 60/3/440V/140# ISP 


2—750 KW Allis-Chalmers 200#, 100° S.H. 104 B.P. 1—500 KW-625 KVA Wemco mult. expans. parallel flow 
75 extraction 60/3/2300/3600 RPM. 60/3/440V/3600 RPM 150-200#-10# B.P. 

Complete plant 750 KW Moore 200# 100° S.H. 10# B.P. 1—400 KW-500 KVA 60/3/480V/150#-5# B.P. with re- 
75# extraction with 2 633 HP boilers. duction gear. Used only 3 mos. 


COND. TURBOS ASME BOILERS 


12,500 KVA 2-6250 KVA Wemco 76 CW frame, 60/3/2300 /200¢ 1—1250 HP steam generation plant, complete. Superheater, Econ- 
equal new. pot Steel encased with 14 retort underfeed stoker, 
5,000 KW G.E. Curtis 5 stage Cond. 0002 continuous. , 
4,000 KW G.E. 60/3/2300V, 200% 125° S.H. jet surface cond. = Stirling. 
2,000 KW Wemco 60/3/440V/180#, surface con 4—s 9074, 
1,250 KW Wemco Cond. or Bidr. 60/3/480V /150:/120° S.H. Ck, 
/3600 RPM economical Cond. Bldg. 15 G, 15,000# per r. 00 HP 1-500 HP Casey Hedges; oil fired. 
1250 KVA Allis A.C. 60/3/2300/3600 RPM 150-200#, 100° S.H. ae rs 
1 R ed turbin . es 2—365 HP Edgemoor 200+ 100° S.H. ASME ramy type stoker. 
with jet condenser, all aux. Rugg EERO, pee : 3—354 HP Stirling 1604 all aux. ASME Detroit underfeed stokers. 
1560 KVA Wemco A.C. 60/3 /600/3600 RPM, with mixed flow reg- 3-316 HP Heine horizontal 170+ waste heat. 
ulator and Wemco 42 sq. ft. surf. cond. 1—313 HP 250# Edgemoor, 125° S.H. with stoker. 
300 KW Wemco high speed 60/3 /2400V. All aux. including 24300 HP Stirling 170# 100° S.H. B&W ASME 
boiler complement. 2—252 HP 225+ 3 drum, bent tube, with oil burners, new in 
SPECIAL: 1—3000, 1—2500 KW G.E. power generating plants, 1937 used 1 year. 
complete with code boilers. Condition good. 2—200 HP Seshewr HRT 130+, Huber stokers. 


50 YEARS OF SERVICE 
LET US PLACE YOUR MODERN IDLE EQUIPMENT 


POWER PLANT EQUIPMENT CO.,Inc. 


A C TURBINE UNITS DIESEL ENGINE SETS PUMPS (MOTOR DRIVEN) 


G.E., 2300 V., cond. 375 KVA Weghse.—Busch Sulzer. Morris 425’ head. 
2 KVA G.E.—Anderson. M_ AI. Chal. 246’ head. 
KVA Fairbanks-Morse “VA”. Morris 255’ head. 
i KVA Burke—Buckeye. Al. Chal. 325’ head. 
.E., 480 V., BLEEDER. 200 KVA G.E.—Busch Sulzer. Wheeler 30’ head. 
G.E.; 2300 V. cond. KVA Ideal Primm. | Ingersol 566’ head. 
KVA (2) Ideal—Winton. (2) Worthington 630’ 


4 Chal —International. ENGINE SETS = Vv. 


KVA F.M.-—F.M 


(2) GE. 2300 “BLEEDER. 
Wehse. 2300 V. cond. 

G.E., 2300 V. cond. 

480 V. cond. ¥ Allis Chalmers 
Al. Chal.-Elliott Kerr, 24 —Skinner 
Wehse. 240 V. cond. SPECIALS KW G.E.—Erie Ball 4 V. 

KW G.E.—Erie Ball 4 V. 


(NON a iott Kerr Turbo, non-cond. 
KW G.E. 240/120 v. 3 wire AIR COMPRESSORS 
300 dir. cur. — Skinner Uniflow 
Moore, V450%. 240 V. Engine. 100#. Steam and 
erry otor riven 
Ai. Chal.-Elliott Kerr. KVA Wehee. 2/60/3550 v.— CFM Nordberg—100#. 


Skinner Uniflow Engine. 
Al. Chal. 240 V. I 1—100#. 
HP Werhse. Turbine. KVA Fairbanks Morse “VA”. 


HP Terry, 225% Turbine. Diesel engine unit. 
HP. (2) B&W Boilers 1604. SYNCHRONOUS CONDENSER 
BOILERS 5000 KVA Wghse. 3-60-2300/4000 V. 


HP B&W W. T. Boiler 2504 with 
a GAS ENGINE UNITS 
Ver, 2008. STEAM ENGINE SETS (A C) 1000 KVA G.E. 3-60-2300 v.—1200 HP. 


Sterling 250# Chain Gr. Stoker. s 
Kidwell 207% 3 drum. Burke—24x36 Nordberg Unif. Rathburn Jones Gas Engine. 
(2) Springfield 225+. Al. Chal.—Corliss 4 V. 115 KVA- Al. Chal.—Cooper Bess. 
Erie City Ver., 160%. G.E.—22x27 Erie Ball 4 V. 156 KVA (2) G.E.—Bruce MacBeth. 
HP Wks. C Ames UNIELOW (Twn) 
nion Iron Ss. ross -E.—Ames (Twin) 
drum 1754. G.E.—Nordberg UNIFLOW. TRANSFORMERS 
HP (2) B&W 160#. Al. Chal.—Al. Chal. Corliss. 
HP (3) Wicks ver.; 160# pulver. G.E.—16x1!6 Skinner S.V. 100 to 3333 KVA, all voltages. 
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©6190 
i 150 H 
i 850 
i 728 i 
612 
522 i 
©6480 3 
471 3 
396 
i 300 
287 
259 i 
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FOR 


POWER PLANT, formerly of the North Works 
of the American Steel and Wire Company, 


either as an entirety, or in individual pieces; 


10 STEWART BOILERS, 150 HP, 


5 OIL BURNERS 


Also, NARROW GAUGE TRACK AND LOCOMOTIVES 


For additional information, apply to 


Worcester Grove Realty, Inc. 


WORCESTER 8, MASSACHUSETTS 


288 MAIN STREET, 


Tel. 3-726 


SYNCH. CONVERTERS 


600 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
600 KW G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
150 KW WEST 250 D.C. 2300/4000 A.C. 1200 RPM 


MOTOR GENERATORS 


500 KW WEST. SYN. 250 V. 2300 A.C. 900 RPM 
200 KW G.E. IND. 600 V. 2300/4000 A.C. 1200 RPM 


Each unit listed above is owned by us and 
Is available now for immediate purchase. 


WALLACE E. KIRK CO. 


Incorporated 


502 Grant Building Pittsburgh, Pa. 


COMPRESSORS 
526 CFM Ingersoll Rand, Style “J” 
940 CFM Ingersoll Rand, Type 10 hor. 2 st. 
steam driven, with receiver 
599 CFM Ingersoll Rand type XB10 M.D. 
with 100 HP, 3/60/440 motor 


CRUSHERS 
No. 3 and No. 6 McCully Crushers 


HOISTS & HOIST MOTORS 
(Write for our complete list!) 


SHOVELS 
#2 Koehring 3-way comb. Crane, Dragline 
& Shovel 
320-B 61/-yd. Electric Stripping 
TRACTOR WAGONS 


7. 72 yd. cap. Allis Chalmers Speed-Ace 
Tractor Wagons 


—— Request Bulletin! —— 


TANK AND TOWER 
60,000 gallon Water Tank on 89’9" tower, 
with 10” riser pipe. 


IRON & STEEL PRODUCTS, INC. 


13438 S. Brainard Ave., Chicago 33, Illinois 
“ANYTHING containing IRON or STEEL" 


POWER PLANT 
BARGAINS 


1—450 HP 6 cylinder, 4 cycle Full 
Diesel Engine, direct connected to 
Westinghouse 375 KVA, 3 ph. 60 
cyc. 240 RPM AC Generator, dir. 
con. Exciter, Switchboard & Auxil. 
Equipment. 

1—200 KW G.E. Turbo-Generator 3 ph.. 
60 cyc., 480 volt. 3600 RPM 150+ 
non-condensing. 

1—110 HP Washington 4 cyl. 4 cycle, 
Full Diesel Engine, 600 RPM. 

1—100 KW G.E. Turbo-Generator 3 ph. 
2300 volt, 60 cyc., 3600 RPM ATB 
125# non-condensing. 


SUNDFELT EQUIPMENT CO. 
3422 First Ave. South 
SEATTLE 4, Wash. 


STATION M 


Since 1912 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


CINCINNATI 27, OHIO 


STEAM PUMPING ENGINES 


1—Snow 8 MGD C&FW cr. Com. Opp. Type Cond. 
26x54x17x36, with waterworks type condenser. 
1—Snow 6 mgd. C&FW Cr. Com. Opp. Type Cond, 
20-40x14%x36, with waterworks type cond. 
1—Allis-Chal. 4 mgd. cr. com. cond. 
Size 12x28x13x24. All fine cond. 
1—Piatt Iron Wks. Cr. Comp. C&FW Meyer Valve 
Gear Cond. 1000 GPM. Size 14x28x914"x18. 


PUMP VALVES 


Birch Valves for all types of reciprocating pumps. 


LARGE GATE VALVES 


1—20” Rensselaer #13 Iron Body Bronze Mounted 
Hub End Gate Valve with 16” Iron Brass Lined 
er Cyl. with indicating Rod and Eyebolt, 


BIRCH MANUFACTURING COMPANY 


1523 Sedgwick St. 
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MOTORS 


Y 
HP Volts Make Speed 
900 G.E. 900 
350 220/440 G.E. 1800 
300 2200 G.E. 1800 
300 2200 514 
300 440-220 Al. Ch 900 
250 2300 G.E. 600 
250 440-550 G.E. 600 
200 2200-550 G.E. 1800 
2 2200-400 G.E. 600 
150 440-220 G.E. 1800 
150 44 G.E. 1800 
150 650-2200 Gm « 1800 
150 G.E. 720 
125 2206 G.E. (NEW) 18006 
125 440-220 G.E. 600 
100 650-2200 G.E. 720 
i00 440-220 G.E. 1800 
100 220-44 G.E. 720 
100 20-44 G.E. 900 
100 440-220 G.E. MTC 900 
75 220-44 G.E. 900 
SYNCHRONOUS MOTORS 
3-HP., 60-CY 
600 2200 Whase. 900 
350 440-220 G.E. 900 
3 440/220 Al. Ch. 600 
200 2200 Whee. 900 
110 440 Whse. 900 
100 2200-550 Al. Ch. 1800 
100 440-220 G.E. 360 
75 440-230 G.E, 720 
PUMP 


1—8” Dredge Pump 1380 GPM, 120’ Morris Ma- 
chine Works with direct connected Slip Ring 
Motor 125 HP, 600 RPM, G.E. 


UNAFLOW ENGINE-GENERATOR SET 
Gen: 250 200 RPM 250 volt direct 


connected to: 
Eng: 23"' x 24°" Ames Unafiow 125/ 

ga. 

ery modern—practically new. 
1—11"" x Ames non-condensing 
Steam —.. direct connected to 
a 60 rocker-Wheeler 250 


TRANSFORMERS 
60 CYCLE 
3-600 Kva., G.E., Type H, Form KDD 13200-2800 


3—500 kva., ox. type H, form KS, 13800-230/460 
ky type H- aa 2400-400/230, 


0 
; G.E., type H, 34500- 
kva., G.E., type HT, 73200, 26400/480 3 


ph. 
kva., G.E., type H KDD, 6600/11430Y 1300 


3—150 kva., G.E., type H-KDD 13200-2300. 

3—150 kva., a. *.. type OISC 

type H 2400-240- 

, type H-KDD, 6900/11950Y- 230/ 


3-100 kva.,G.E., type H-KR 6600/11430Y-2300 


2— 75 kva.. G.E., type HK, 2300- seevess. 
3— 50 kva., Moloney, 2300-230/11 

6— 50 kva., Whse., type SK, 13800- 240/120, 
3— 50 kva., whse., 22,000-2300. 


2 
—50 KW, 


1—500 kva., 
1—300 kva., 
1—187 kva., 
1—110 kva., 


1— 96 kva., 

1—62%% kva., 
1— 60 kva., 
1— 25 kva., 


SQUIRREL CAGE MOTORS 


HP Volts Make Type Speed 
900 440/2 G.E. IK 1200 
440/220 G.E. 1K 900 
300 2200 G.E. 1E-K 1800 
50 00 G.E. IK 8600 
50 00 Whse. cs 1200 
50 410/220 G.E. IK 1800 
00 220/440 G.E, IK 720 
00 440/220 G.E. IK 

50 440/220 G.E, IK 

50 Allis Ch. AN 4 
2200 G.E. IK 600 
100 2200 G.E. 1E-K 1800 
100 550 G.E. KT 900 
100 220/440 G.E. K1 720 
75 2200 G.E. “J 900 
75 G.F. 1800 
60 G.E. 

50 320/400 G.E. Kk 1800 

MOTOR GENERATOR SETS 

1—125 KW, 125 V., 1200 RPM, G. E. conn. to 175 


HP, 1300 RPM, "440 V. 3 ph. 60 cy. Syn. motor. 
1—75 250 V. 
220 V. Sa. otor. 


850 RPM, eonn. to 110 HP, 440/ 
250 V. ae RPM, Whse. conn. to 75 


HP, 440/220 V. 3 ph. 60 cy. Sa. Cage Motor. 


A.C. GENERATORS 
900 r.p.m., 2209 V. Whse. Condenser. 
900 r.p.m., 240/480 V., G.F. 
900 r.p.m., 550 V. —, 
900 r.p.m., 440 V., 
360 r.p.m., 480/240 V. G.E. 
1200 r.p.m., 2200 V. Cr. Wh. 
720 T.p.m., 240/480 V., G.E. 
3600 r.p.m., 220 V., G.E. 


458 SEVENTH ST. 


OILERS 


NEW and USED 
‘All makes & sizes for prompt shipment 


We have an extensive list of 
good Used Boilers available ... 
let us have your Inquiries. 


J. F. DAVIS CO. 


122 S. Michigan Ave. CHICAGO 
Telephone Harrison 0755 


New or used. All types and sizes. 
Air and oil cooled. Phase changers a 
specialty. 

ATLANTIC TRANSFORMER CO. 


Transformer Specialists 


5143 N. 2nd St. Phila., Pa. 


ROBERT SCHOONMAKER 


Port Washington. Long Island. 


Phone Roslyn 1 


STEPHEN HALL & CO. 


HARRY J. RICE pres. 


HOBOKEN, N. J. 


i—2000 H.P. B. & W. 200% Boiler 
1000 H.P. Heine 225% Boilers 
H 2— 750 H.P. Edge Moor 200 Boilers 
600 H.P. B. & W. 200% Boilers 
2— 600 H.P. Edge Moor 200% Stokers 
i— 570 H.P. B. & W. Sectional 200+ 
{— 600 H.P. B. & W. Stirling 200% with Stoker 
6— 440 H.P. B. & W. Sectional 200% Oil fired 
i— 335 H.P. B. & W. Sectional 200 Boiler 


3 
2. 
a 
a 


ire Tube Boilers also 


CHARLES B. REARICK 


i—15000 K.W., G.E. Co., Turbo-Generator Condensing 
i—10000 K.W., G.E. Co., Turbo-Generator Condensing 
i— 5000 K.W., G.E. Co., Turbo-Generater Condensing 
3— 4000 K.W., G.E. Co., Turbo-Generator Condensing 
2— 2500 K.W., G.E. Co., Turbo-Generator C 

2— 2000 K.W., G.E. Co., — Generator Condensing 
la K.W., W. E. & M. Co., Turbo-Generator Con. 
3— 1000 = G.E. Co., Turbo-Generator Condensing 
2— 75 W., G.E. Co., Turbo-Generator 


0K 
Several 500 KWs. & Smaller. And Non-Cond. Uni its 


50 Ton 69'-10'' Overhead Traveling Crane. 
30 CHURCH ST. 


NEW YORK 


M-G SETS 
2300 Volt 80% P.F. 720 HP A.C. 


VERTICAL MOTORS 


SYNCHRONOUS MOTORS 
3 phase, 60 cycle, A.C. 


1—Ideal 3-bearing 250 HP 600 RPM 440 Volt 
1—Burke 300 HP 900 RPM 440/220 Volt 
1—Ideal 50 HP 600 RPM 2300 Volt 


1—West. 500 KW 275 or 600 Volt D.C. 720 RPM. 


fan-cooled 25 HP 1750 RPM 220/440 


SLIP RING MOTORS, 3 phase, 60 cycle 


Allis-Chalmers 250 HP 600 RPM 440 Volt 
G.E. 62% HP 1150 RPM 440/220 Volt 


SQUIRREL CAGE MOTOR SPECIAL 


5—West. 
Volts. 


3 phase, 60 volts 


frame 405, 20 HP 900 RPM TEFC 220 


D. C. EQUIPMENT 


12—Clark Bulletin 5370 30 HP 230 Volt, D.C, 
automatic starters—none used over two months. 


A large number of adjustable speed D.C. 


motors 


from 5 to 150 


ALTERNATORS SPECIAL, Allis-Chalmers, 125 KVA 277 RPM 3 Phase, 60 Cycle 


by The Electric Motor & Repair Co., Cuyahoga Falls, O. 


COMPLETE POWER PLANTS 


STEAM—ELECTRIC—HYDRO—DIESEL 
“Export Orders Carefully Executed.” 
SPECIAL OFFERINGS 


Motor Generator Sets—Synchronous Mofors, Etc. 


2300 v. 3 ph. 60 cy. Transformers. 
100 KW West. 125v—2200/440/220 Syn. 
100 KW eee. 250v—2200/440/220 Syn. 

50 KW G.E. 125v—220/440 Ind. 


AC and DC GENERATORS 
2—225 KW G. E. 250 v. 325 RPM. DC. 
200 KVA G.E. 2200/3/60 720 RPM. AC. 
75 KW G.E. 125 700 RPM. 
50 KW G.E. 125 v. 1750 RPM. 
45 KW West. SK 125 v. 
‘DC Steam Gen. Sets. 


100 KW West. 250 v. DC—Skinn 

57% KVA Al. Ch. 220/3/60 3600 RPM Turbo 
50 KW West. 125 v. DC—Skinn 

50 KW 125 v. DC Westgh. Turbo Gen. 


Rot. Con.—M-G Sets 3 ph. 60 cy. 
2—300 KW G.E. HC 12 Rotaries 275 v. 6 ph. with 


700 RPM. DC, AC, and 


AC & DC ean GEN. SETS 


AC MOTORS 3 ph. 60 cy. 


Make Type Speed Wdg. 

1500 West. CW 435 S.R. 
1000 G.E. 14 
500 G.E. MT 412 435 S.R. 
300 West. Cc 5 S.R. 
200 3.E. IM 495 8.R. 
200 West. 8 P. F. Syn. 
200 G.E, MT 412 240 S.R. 
150 G.E. 8 P.F. Syn. 
150 West. CW 375 S.R. 
150(2) West. CCL 606 §.C. 
125 IK 2 £.0. 
125 Al. Ch. ANY 435 S.B. 
G.E. K 

G.E.(25 cy) MI 108 490 S.R- 

50/123 E. M 900 S.R 
1160 8.C, 

40 Triumph TR 17€0 8.Cc, 


Also’ of smaller 


MISCELLANEOUS 


1—355 cu.ft. 1004 


12 x 10—ER 1 Ing. Ra. 


500/700 HP Morse Chain 4.28 to 1 
250 HP Falk Gear 12.7 tol 


150 HP Nuttal 


HP Make 
250 (2) G.E 
230 G.E 
175 G.E 
130 G.E 
140 West. 
105 G.E. 
100 G.E. 
100 G.E. 
60 G.E. 
50 West. 


1.6 to l 
DC MOTORS 
Type Speed Voltage 
MP 220 230 cp 
MD109.5 475 500'ser. 
MDS 109.5 475 230 ser 
CO 1812 550 230 ser. 
MC 90 500 ser. 
700 230 cp. 
MD 108 550 
DLC 75 110}epa. 
CO 2507 600 30 
SK 160 575 230 ep. 


Also jarge nurvber of small¢r motors 


_MOORHEAD- REITMEYER CO. INC., Pittsburgh 19, Pa. 


POWER-© March, 1945 
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PUMPS MOTOR & STEAM DRIVEN 


Head Make Type 
9700 110’ Ing. Rand Cenirit. 
6000 4 LeCourtenay Centrif. 
500 140’ Kingsford Centrif. 
2400 55’ American Centrif. 
1100 220’ Allis-Chalm. Centrif. 
500 160’ De Laval Centrif 
400 625’ LeCourtenay Centrif 
250 525’ LeCourtenay Centrif 
400 350’ Goulds Triplex 
300 500° Goulds Triplex 
175 500’ Goulds Triplex 
500 175 Blackmer Rotary 
450 231’ Kinney Rotary 
300 150’ Vik Rotary 
1000 460° Knowles Steam 
750 460’ snow Steam 
500 460’ Worthington Steam 
2000 A Lawrence Sump 
300 231’ Gardner Plunger 
M. G. & STEAM DR. SETS 
K.W. Make Volts Type 
25 Green Eng. 220 D.C Belt Drive 
100 Ames 240 D.C. dir. dr. Eng. 
75 Ames 240 p.cC. dir. dr. Eng. 
17 Sturt. Turbine 110 D.C. Direct Drive 
7% Sturt. Turbine 110 D.C. Direct Drive 


D.C. MOTORS ALL SIZES 
100 Northwest 2230 1750 


% H. P. ALL MAKES 


CONDENSATION RETURN UNITS 


Nash-Jenn Dup. Vac. Heat. 26v00EDR 
Nash-Jenn Simp. Vac. Heat. 
Condensation Units 100 to 250,.0KDK 
AIR COMPRESSORS 
C.F.M. Pressure Make 
50 100 Laidlaw Hor. Dup. 
500 60 Ing. Rand Steam 
400 125 American Horiz. 
40 Worthing oriz. 
125 16 Gardner Vert. Dup. 
TURBO- CENTRIFUGAL BLOWERS 
3000 16 Ibs. In. Rand Motor dr. 
3000 8 Ibs. In. Rand Motor dr. 
900 5% Ibs. In. Rand Motor dr. 
700 2% Ibs. Motor dr 
675 24-45 oz. Spe Motor dr’ 
250 3.2 Ibs. Spencer Motor dr 
250 16 02. Spencer Motor dr’ 
BLOWERS & EXHAUSTERS 
C.F.M. ,5t- Pres. Make Type 
100-60000 4°-5" Buffalo Various 
100-15000 oz. American Various 


SIMILAR EQUIPMENT IN STANDARD MAKES AND SMALLER SIZES 
HIGHEST PRICES PAID FOR YOUR IDLE EQUIPMENT 


26 Roth 230 1750 
10 Crock. Wheel 110 925 UPERIOR EQUIPMENT 
10 Wesoke. 110 1700 S 


138 Grand St., N. Y. C. Tel. CAnal 6-6983-4 


ROTARY PRESSURE BLOWERS 


C.F.M. Press Make Type 
15000 2 Ibs. I-R-Turbo Direct dr. 
6000 Ibs. ts Belt dr. 
3000 3 Ibs. ts Belt dr. 
2000 3 lbs. Sturt. Belt dr 
1000 pe. Roots Belt dr 
200 sae Direct dr 
“VACUUM PUMPS 
1000 15 in. Roots Belt dr. 
350 27 in. Worth Belt dr 
100 a vac Beach R Gear dr. 
100 27 i Deane elt dr 
100 29 in. Devine Belt dr 
MOTORS (3 ph. 60 cy.) 
HP Make Volts Ss Type 
300 G.E. 2300/4000 1 Syn 
150 West. 440 700 cs 
125 G.E. 220 1150 Verticai 
100 Lincoln 220 1750 
50 G.E 2300 1750 
50 West. 220 850 CCL 
50 oe 220 570 cs 
40 220 Th 342 
30 sl. 


220 850 
10 to 80 in All Makes 


STEAM ENGINES 
Turb. Cent. Bronze Pumps 
Steam Pumps—All Sizes 


10”x10” Greenfield Vertical 
7”x7” Wickes Bros. Vertical 
Vertical & Smaller 


0 H.P. Steam Turbines 


11000 FT. SUR. COND. 


AND AUXILIARIES 


4000 K.V.A. COND.—NON COND. TURBO 


2—4166 GPM. 162" hd. Cent. Pumps (Prac. NEW) 

1—36000-25000 GPM. 27'-40° hd. Cent. Pumps 

Lot—20" and 24" Valves—Ells—Tees—(Prac. NEW) 

1—1500 CFM 2 Stage Aircomp. 275 HP. 60 Cy. 2200 V. Syn. Motor 


ROSS POWER EQUIPMENT CO., INDIANAPOLIS, IND. 


DIESEL ENGINES 

2—1200 HP, 6 Cylinder, Nelseco M.A.N. 
Design, 300 RPM, Marine Direct revers- 
ing, Port & Starboard engines. 

3—2350 HP, 10 Cyl., Nelseco M.A.N. De- 
sign, 300 RPM, Marine Direct reversing, 
Port & Starboard engines. 

6—2350 HP, 6 Cyl., Busch Sulzer, 300 
RPM, Marine Direct reversing, Port & 
Starboard engines. 

In stock for immediate shipment. 

A peeee quantity of spare parts are avail- 
e. 

The above engines can be used for direct 

connection to Generators or any job that 

requires Motive Power. 


ALJON ELECTRIC DIESEL CO. 


151-55 Washington St., Brooklyn 1, N. Y. 
Main 4-3804 


POWER EQUIPMENT COMPANY | 


OIL—AIR 
CIRCUIT BREAKERS 
4—500 A. GE FK 12 3 PST 
15,000 V. Handle, Trip 

Coils and Currents. 

1—800 A. Conduit E4 600 V. 
3 PST. Handle, Trip Coils 
and Currents, 

1—1200 A. GE FK 132 A 3 
PST 7500. Handle with 
a. Coils and Current 

Tranformer, 
4 A. CK 8 Air 3 PST 600 V. 


1—3000 e Ge FK 25 Oil Breaker 3 PST 600 Vv. 
Solenoid operated with currents. 


1 .E. 
SEVERAL HUNDRED OTHER ITEMS IN STOCK 
ABOVE ONLY SPECIALS—ALL REBUILT—STOCK SHIPMENT 


Sq. Cage.—220/440 V. oo Cy. 3 ph. 
50. 327 1800 
2 100 GE. 1K 1800 


150 West. cs 1800 
1 50 & 
1 60 G.E. I-M 900 
1 75 West. Cw 
1 250 West. 1200 


1, 15 West. 
1 


500, 


154 ANDREWS ST. Tel. 


MAin 568 or 569 


ROCHESTER 4, N. Y. 


COMPRESSORS 
Over 150 in stock 


New and Guaranteed Rebulit 
Medern Piant doin 
From 50 CFM te 2500 CFM 


AMERICAN AIR COMPRESSOR CORP. 
Dell Ave, & 48th St., North Bergen, N. J. 


FOR SALE 
95000 Gallon Steel Water Tank & Towe 

400 HP 200% Heine WT Boilers & Stokers 
400 KW 250 V. DC Gen. D/C Unafiow Eng. 
600 HP 2300-3-60-1200 RPM Syn. Motor 
150 HP 125+ P. Scotch Marine Boiler 
100 KW 3-Wire DC Engine-Gen. Set 

30 KW 125 V. +4 vor Eng.-Gen. Sets 

5 Ton, 60’ Span O Crane AC Motors 

& P. MACHINERY co. 
6719 Etzel, St. Louis 


Fairbanks-Morse model 32-D-14 full 
Diesel engine, 4 cylinder,  verti- 
cal 280 H.P., 300 R.P.M., direct con- 
nected to Fairbanks-Morse 186 K.W. 
alternator. P.E. .8, 480 volt., 3 phase, 
60 cycles. Direct connected exciter, 
switchboard, and starting equipment. 


IMMEDIATE DELIVERY 


910 N. Marshfield Ave., Chicago 22, Ill. 


BOILERS 


2—255 H.P. Heine W.T., A.S.M.E. 165#. 
2—210 H.P. Heine W.T., A.S.M.E. 165#. 
Complete with Enco oil burning equip- 
ment, pumps, heaters, etc. 


STOKER 


Huber overfeed natural draft, heavy duty. 
Suitable 350-500 H.P. boiler. Brand new. 
Immediate delivery. No priority. 


M. J. HUNT'S SONS 


1620 N. Delaware Ave. Phila. 25, Pa. 


DIESEL UNITS 


100 KW De LaVergne, 3/60/220 Volt Generator. 
190 H.P. Buckeye, 3/60/440 Volt Generator. 
225 H.P. Chicago Pneu. 68CP, 6 cyl. 750 RPM Eng. 
200 H.P. Fairbanks Morse, 3/60/2200 V. Generator. 
280 H.P. Fairbanks Morse 32-D 3/60/4890. 
360 H.P. Ingersoll-Rand, 3/60/23 00 Voit ore. 
500 H.P. Fairbanks Morse 33-D Diesel, 3/60/4380. 

R. C. STANHOPE, INC. 
60 East 42nd St. New York 17, N. Y. 


1-250 H. P. HRT BOILER 


147# W.P. complete fittings, 
suspension setting. 


McDERMOTT BROS. CO. 


Allentown, Penna. 


Reconditioned Motors, Genera- 
tors, Control Equipment, etc. 
Send for 32 page stock list. 
Electric Apparatus Repair Company 


Specialists on Rebuilding Motors, 
Generators and Controls 


1410 No. 6th St 


St.. PHILA. PA: 


APPLICATION ENGINEERS 


(3) 160 HP 240 volt AC diesel Gen. sets complete 


plant. 
(4) 3000 HP variable speed slip ring motors. 
(1) 360 HP 240 volt Fairbanks Morse diesel set. 
(1) 96 & (1) 49 KW 240 volt AC uniflow engine 
List without charge surplus equipment. 
Send specs covering your needs. 


HOWARD BLAINE JOHNS & Assoc! ATES 
Jackson Bivd., icago 4, Illi 


Two new over fire air fans, Clarage 
Type O Size 315, Motors 115 volt D. C. 
Direct connected. 


Chicago Down-Draft Furnace Co. 


FRA 4450 
115 So. Clinton Chicago 6, Me 
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BOILERS 


i—1200 HP B&W Sectional Header Boiler, 2502 
pressure, underfeed stoker. 


i—450 HP Murray Bent Tube Boiler, 200+ pressure 


'—526 HP Heine Boiler 350> pressure. 
i—90,000# per hr Badenhausen Boiler, 3542 


pressure 

—— +" and 2—454 HP Sterling Boilers, com- 
plete 

tron Works Boiler, 225= pres- 
sure. 


'—624 HP Boiler, 200 pressure, un- 
derfeed stoker 

i—221 HP B&W Sectional Header Boiler, 2502 
Pressure, with oil burners 

4—72° x 18’ HRT boilers including a 637 KVA 
Electric condensing turbine. 
plan 


2—175 HP Brownell HRT Boilers, 150% pressure, 
rebuilt. 


LZ 


325 Fincastle Building 


Complete 


TURBINES 


2—5000 KW Westinghouse 3600 RPM 3-60-2300 
volts Condenser, all auxiliaries. 


i—3200 KW _ Allis-Chalmers Condensing Turbine 
with auxiliaries. 


15,000 KVA Westinghouse turbine, condenser. 


1—250 KVA Waite Turbine either condensing or 
non-condensing. 


ENGINE GENERATOR SETS 


i—625 KVA Nordberg Unifiow engine. 
i—1060 KVA Nordberg Uniflow Engine Generator. 


DIESEL ENGINES 


i—200 KVA Fairbanks-Morse Full Diesel Engine 
Generator. 

1000 KVA Diesel Generator Plant complete. 

i—Busch Sulzer Full Diesel direct connected 1335 
K C generator, rebuilt and guaranteed. 

1250 KVA Nelesco engine generator 


ENGINE GENERATOR SETS 
KVA ~ mad Uniflow Engine, panel board, 


-60-2 
i—400 KVA Allis-Chalmers non-releasing Corliss. 
1—625 KVA Bates Corliss engine. 
i—7 ft. diameter by 175 ft. self-supporting stack. 


MISCELLANEOUS 
54,000 pound Cochrane hot process lime and water 
softener. 
2500 HP Cochrane Open Feed Water Heater. 


i—10’ x 15’ IMinois Forced Draft Chain Grate 
Stoker. 


2—6 Retort Taylor Stokers. First-Class condition. 
i—8 Retort Taylor, brand new stoker. 
1—800 HP Hoppes open feedwater heater. 


2—75 HP Elliott Geared 900 rpm turbines 3852 
steam pressure. 


i—232 GPM Centrifugal Boiler Feed Pump, tur- 
bine driven, 1200 ft. head. 


SALES CO. 


LOUISVILLE, KY. 


Direct Current Diesel Plant 


3—BUDA-LANOVA DIESEL GENERATING 
SETS Model 6-LD909, 51% x 7, 6 cylinder, 
4 cycle, 900/1150 RPM, direct con- 
nected to: 3—55/67.5 K.W. Star Ball 
Bearing Generators D.C. 110/230/250 
volt, type S.O. 94, compound wound. 
Including fully automatic panel boards, 
voltage regulator, Motor generator and 
balancing sets, transfer pumps, etc., also 
230 volt set of Philco heavy duty Batteries 
420 amps hr., practically new. This is one 
of the finest and most complete plants 
offered in some time. May be seen in 
operation. 


A. T. METTLER 


151-55 Washington Street, Brooklyn 1, N.Y. 
Main 4-3804 


400 KW. Generator 3/60/2300 v. 180 
RPM. 

2000 KW. Generator 3/60/2300 v. 600 
RPM. 


Diesel Sets, all sizes 


STEPHEN A. DOUGLASS CO. 


630 Fort Washington Ave., New York, N. Y. 


PUMPS 


Rebuilt & Guaranteed 


PUMPS—Large stock centrif- 
ugal—turbine—piston 


STEAM PUMPS—Duplex - Sim- 
plex Reconditioned and 
guaranteed 


BOILERS—stacks—Engine Gen- 
erators—condensers. 


LOU COHEN & CO. 


1030 N. 6th St. St. Louis 1, Mo. 


DIESEL ENGINES FOR SALE 


2—180 HP Buda, model MAN, D-1742, 1100 RPM 
1—120 HP Hercules, 1200 to 1800 RUM 

i—150 HP 8%x10% Fairbanks, 500 R1I’M 

1—420 HP 14x17 Fairbanks, 300 RP: 

1—360 HP 14x17, 


327 RP 

1—120 HP Y-VA Fairbanks, 257 RPM 
1—120 HP Atlas-Imperial, 500 RPM 
2—200 HP Atlas-Imperial, 600 RPM 
1— 60 HP 4 cyl. vert. Marine Fairbanks, mod. 34 
2—365 HP Busch-Sulzer, 16%4x21, 327 RPM 

We can furnish above engines with or without 
generators. Also have large stock of AC & DU 
Steam & Natural Gas units, electric motors, hoists, 
cranes, Dumps & etc. We buy complete plants. 
What do you have to offer? 


VALVES 


WOUSTRIAL & 


PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering Spe- 
cialties for Oil, Steam, Gas, Air, Liquids 
and Chemicals. 

Jenkins, Fairbanks, Sarco, Powell Valves 
and surplus. 

Large Complete Stocks 4” to 24” 

313 EAST 31st., NEW YORK CITY 


For Hourly Nation-wide Shipments 
CALL MUrray Hill 3-3408 


SKETON PIPE & FITTINGS 


FOR SALE BY OWNER 


EQUIPMENT 
POWER PLANT 


TURBO GENERATOR 


1—500 KW General Electric con- 
densing generator exciter on 
shaft, water rate 15.5 per KW 
hour. 


BOILERS 
2—500 HP Marine Type 225+ 
pressure. 


2—1000 HP B and W 225+ pres- 


sure. 


TRANSFORMERS 


1—15000 KVA. 13,800-27,600 to 
4150-2400 volts with taps, oil 
cooled. 


Number of smaller sizes. 


We buy complete plants outright 
WHAT HAVE YOU FOR SALE? 


HOWE BROTHERS 


324-328 Pearl St., New York, N. Y. 
TEL. WORTH 2-2708 - 2709 - 2710 


mp. Gen. Elec. WD dir. con. 7! P. 3/60, 
220 AC motor, portant unit 
200 Amp. Gen. Elec. WD dir. con. 7% HP. 230 
volt DC motor, portable unit 

SLIP RING MOTORS 

40 HP. 1200 RPM. 3/60/220 V. General Elec. MT 
40 HP. 1200 RPM. 3/60/440 V. General Elec. MTC 
50 HP. 600 RPM. 3/60/440 V. Allis Chalmers 

150 HP. 514 RPM. 3/60/220 V. Allis Chalmers 

AC GENERATORS 

150 KVA. 720 RPM. 3/60/480 V. Allis Chalmers 
150 wes 288 RPM. 3/60/2300 V. Gen. Elec. Ft. 


200 ew. "320 RPM. 3/60/240 V. General Elec. ATB 
STEAM GENERATOR UNITS 
60 KW. 3/60/220 V. Westinghouse gen. dir. con. 
13x12 Ideal piston valve engine, complete 
250 KVA. 3/60/220 V. Westinghouse gen. dir. con. 
to Nordberg Unafiow engine, 160% steam 


Rockford Electric Equipment Co. 


South Wyman Rockford, Illinois 


POWER © March, 1945 . 


WURTH for “WORTH"! | 


A.C. GENERATORS 


3 PHASE—1 PHASE 
15 TO 622 KVA 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW ¢ HIGH CYCLE GENERATORS 


Send For Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, Frequency Changers. 


141 GRAND ST. — CAnal 


6-6138 — NEW YORK CITY 
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G@ SEARCHLIGHT SECTION @ 


We offer the following new equipment: 


1—160 HP, four cylinder F: airbanks Morse, model 35, 
serial +835342, 10 x 12% basic engine complete 


with the following: 
1—Rotation AR1 (Starboard) 


1—Nonreversing 

1—Special Flywheel 

1—Flywheel Type Flexible Coupling 
1—Woodward Governor 


1—Special Steel Cam Shaft Drive Gears 


1—Torsional Balance Wheel 
1—Sub-Base 
1—Set ABS Spare Parts 
1—M96 Canvas Cover 
1—145 KVA, 
#420589 A.C. generator 40° 
1—ABS Test and Certificate 
1—Set ABS Spares 


1—7% KW, 400 RPM, 125 volt shunt wound type DG, 40° engine type 


exciter, #X64669 
1—ABS Test and Certificate 
1—ABS Set of Spares . 


All factory mounted on common steel factory built base for shipboard 
length 15’ 1114”, width 5° 11”, total 


installation. Overall measurements: 
height 8’ 514”, total weight 35,750#. 


Unit is in storage in Minneapolis in original crates, cartons. boxes, ete. 
Cost, with freight $16,438.00. We offer it at $12.500.00 f.0.b. cars. Minneapolis. 


612 Third Avenue South 


101 KW, 70% PF, type TGZD, 480 volt. 


PORTER ELECTRIC COMPANY, INC. 


Minneapolis 2, Minnesota 
GEneva 8655 


ELECTRIC POWER PLANT EQUIPMENT 


400 RPM, 


BOILERS, DEAERATING heater & stack. 


steel header straight tube cross 
drum boilers, 10’ setting heighth, 
complete with stop valves (no firing 
equipment), built by Springfield 
Boiler Co. in 1925 for 170#, re- 
tubed with #10 gauge tubes few 
months before shutting down. 

(3) D. M. Dillon “Manning” type vertical! 
fire tube boilers, Mass. St'd. insured 
for 200# shaking grates, 223 H.P. 
each. 

(1) Steel encased, oil fired, Marine water 
tube boiler 750/2000 H.P., 265+, self 
contained unit. 

(1) 48” x 100’ x 4%” plate steel stack (3) 
sections flanged. 

(1) 240,000# per hour Cochrane DE- 
AERATING feed water heater. 


Drawings, data sheets & 
insurance papers available. 


H. P. BREARLEY 
3423 91st St. Jackson Heights, N.Y. 


(2) single set 404 H.P. (each) sectional : 


FOR SALE 


Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines, gen- 
erators, new or used. 


PENN MACHINERY COMPANY 
Jackson, Miss. 


SU RPLUS 


AIR COMPRESSOR” 
Chicago Pneumatic, Serial #13387-NSS, 8-8x8, 
tandem steam driven, single cylinder with Mant- 
zel lubricator. Is in good condition and gave 
excellent service when in operation. 

AIR MOTO 
onset. Rand, stationary type, serial #A24653, 


oi” Circuit BREAKERS 
Several 4-pole, 200-400 amp., 4500 volt mounted 
ome on pipe frame work with disconnect 


SWITCHBOARD FEEDER PANELS 
Several Westinghouse 90”, black marine with 


TRANSFORMERS 
2—500 KVA 6600-2300 volt, 
A, L, cycle, serial Nos. 
1255200 and 1255201. 

2—500 KVA General Electric 6900/11950, 60 
cycle, = 460 volt gee. serial Nos. 1828006 
one 1828007, Type H, Form KDD, with 2%- 

7%-10 per cent A, 

furnace type, 6600 volt, 100 L.V., 
serial No. 915511, 125 KVA 

2— sae. furnace type, 6600 volt, 90 L.V., 

serial Nos. 921267 and 921346 
VERTICAL ‘STEAM ENGINE AND FAN. 

(Engine) Clarage, vertical type, serial 21516, 

size 6°x6" with flyball governor driven off a fly- 

wheel. 

(Fan) Clarage No, 70. 


BOARD OF PUBLIC WORKS 
Grand Haven, Michigan 


Riley-Jones heavy duty under 
feed stoker, new used only 
during drying out period. Twin 
retort, 9 ft. wide, steam driven, 
complete with necessary fans 
and motors, 115 volts—D. C. 
built for 500 h. p. boiler. Normal 
rating. 


Chicago Down-Draft Furnace Co. 


FRA 4450 
115 So. Clinton Chicago 6, Ill. 


Offered Subject to Prior Sale 


300 Melintosh-Seymour Diesel Electric Gen- 
erating unit, 3 Cyl., 4 Cycle air injection Direct 
Connected to G.E. Type TRE, Form D.S, Gener- 
ator, 2300 volts, 3 phase, 60 cycle, also direct con- 
nected exciter. Immediately available in Central 
Kansa-. 
165 H.P. Busch Sulzer Diesel Electric Generating 
Unit, 4 Cyl., 4 Cycle air injection Direct Con- 
nected to G. E. Type TRE generator, 3 phase, 60 
cycle, 2300 volts. Shaft extension for exciter, but 
= exciter. Immediately available in Southwestern 
ansas. 


E. M. PATCHEN, Purchasing Agent 


THE KANSAS POWER COMPANY 
Great Bend, Kansas 


4—150 H.P. HRT boilers, 130% pressure. 


i—208 H.P. Johnston Firebox boiler, 160% pres- 
sure. 


i—502 H.P. B & W Sterling Class 0-20 ASME 
200% pressure complete with Riley pulverizer. 
NELSON MACHINERY COMPANY 
Green Bay, Wis. 
HOME OF THE “PACKERS” 


AIR COMPRESSOR 


350’ rebuilt Worthington feather valve air 
compressor, 2 stage, Duplex, 1254 pres- 
sure, belt drive. 


DENNY & CLARK 
910 N. Marshfield Ave., Chicago 22, Ill. 


BTROPOLITAN 


PLUMBING SUPPLY CO., INC. 


RIAL AND MARINE SUPPLIES 
arge 


Power Piant Valves & Engineerin 
Specialties - - Fairbanks 


333 East STREET, N.Y.C. 
HOURLY NATION-WIDE SHIPMENTS 
Phome MUrray Hill 3-3408 


Priced low for quick disposal 


One Allis Chalmers 150 K.W., 
125-250 V. Erie Ball D.C. 


ENGINE GENERATOR SET 


SPECIFICATIONS 
Generator Engine 
Serial No. 110332 Serial No. 6440 
Amps. 600 Bore & Stroke 16 x 20 
R.P.M. 200 Four valve 


Compound Wound  non-releasing 


Equipped with Allis Chalmers 13.3 E.V.A., 
A.C. transformer and panel board. 


In good operating condition 


KELLY & CO, 


2007 Olive St., St. Louis 3, Mo. 


FOR SALE 


2 Foxboro Steam Flow Meters for 
measuring consumption of steam. In- 
quire 


WALKER AND FORBES, INC. 


Mamaroneck, New York 


IF there is anything you want 


that other readers can supply 
OR . . . something you don’t want— 


that other readers can use— 


Advertise it in the SEARCHLIGHT SECTION 
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POWER PLANT 
SPECIALS: 


I—COCHRANE DEAERATOR HEATER— 
TYPE 


VERTICAL, SURFACE 


36” dia x 9’3” overall ht. A.S.M.E. design oe 


40 Ibs working press. per sq. inch. Used f 


short time with High Pressure boiler. Exes, 


condition. 


CONDENSERS 1150 sq.ft. 


SURFAC 
29” dia x “4 face to face tube sheets,—brass 
tubes, C.1. heads, steel shells—Complete with 


Worthington Pumps 


I—KEELER 125 HP HORIZONTAL BOILER 


Peabody Oil Burner available. Never used. 


WRITE OR WIRE FOR ADD. DATA OR PRINTS 


SURPLUS EQUIPMENT 


WE BU SEND US YOUR LIST 
ORELAND EQUIPMENT CO. 


MILL RD., ORELAND, PENNA. 


282 Fisher Ave. 


DIESELS—GENERATORS—MOTORS 


All equipment sold subject 
to operating test 


Phone 1468 


White Plains, N. Y. 


@ SEARCHLIGHT SECTION @ 


POWER PLANT EQUIPMENT 


GENERATORS 


One 250 K.V.A. and one 300 K.V.A. Crocker 
Wheeler Generators direct connected to Skinner 
Tandem compound engines—480 volts—3 phase 
60 cycle, switchboard, instruments, piping. 


One 300 K.W. General Electric Generator, 2300 
volts, 3 phase, 60 cycle, direct connected to 
Curtis Steam Turbine, 175 Ibs. pressure—3600 
R. — with 15 K.W. G.E. direct connected 
exciter. 


ELECTRIC MOTORS 


induction Type—220 Volt—2 Phase—60 cycle 


One 5 H.P. Burke—Type EB 5—1130 R.P.M. 
One 5 H.P. Burke—Type EB 75—900 R.P.M. 
td 7/2 H.P. Robbins & Myers—Type K—850 


M. 
H.P. Burke—Type EM 1.2—1200 


One 10 H.P. Burke—Type EM 1.2—900 R.P. 
Two 20 H.P. Burke—Type EM 3—1200 R.P. 
One 20 H.P. Crocker Wheeler—iit70 R.P.M. 
One 35 H.P. Burke—Type EM 4.5—900 R.P. 
One 50 H.P. Burke—Type EM 4.5—1200 


R.P.M. 
One H.P. Westinghouse—Type CW—1765 


PUMPS 


One Quimby 4 stage Centrifugal pump direct 
cengestes to 75 H.P. G.E. motor—220 volts— 
3 phase, 60 cycle, 1750 R.P.M.—500 G.P.M 
150 Ibs. pressure. 

One American Well 2 stage Centrifugal pump 
direct connected to 30 H.P. G.E. motor, 220 
volts, 3 phase, A.§ cycle, 1750 R.P.M. 200 ft. 


head tic starter and safety 
switch. 


FEED WATER HEATERS 


One Goubert feed water ad with brass tubes 
—330 sq. ft. heating surface 


One Cochrane feed water heater, 54” dia. x 48” 
long—1000 H.P. capacity. 


BOILERS 


Union tron Works water tube 


One H.P. 


steam a? 200 ib. working pressure, pul- 


verized coal or oil fired. 


STEAM ENGINE 


40 H.P. Nagle vertical steam engine, Class F 
12” cylinder, 12” stroke, flywheel 54"x124", 


EMSCO EQUIPMENT CO. 


EMIL A. SCHROTH, Owner 
50 HYATT AVE., NEWARK 5, N. J. 


Phone: MITCHELL 2-3536 


336 Canal St. 


DISCONNECT SWITCHES 


NO PRIORITY NEEDED 


21 new G.E. outdoor switches, 23,000 
volt, 600 amps., single pole front 
connected, type FA 101-R-JX. cat. 
#6124168-63. 


Also lot of 300 pieces of suspension 
and apparatus insulators. 


Maritime Switchboard 


ELECTRICAL INSTRUMENTS 


N. Y. 13, N.Y. 


6512 Tacony St. 


FOR SALE 


one Ames high speed direct connected 
engine 325 RPM 25 KW DC generator. 
Price reasonable. 


FRANCE PACKING CO. 


Phila. 35, Pa. 


FOR SALE 


One—Chicago Pneu. Type 68-CP, 225 HP, 720 RPM 


6 Cylinder Diesel Engine 


Serial #30412, excellent condition, operated tess 
than 2 years—also auxiliary equipment including 
starting air compressor, 300 

lubricating oi! tank purifier, fuel oil 
pump, and new spare parts, 
price upon inquiry 


DIAMOND CALK AND co. 


Ib. pressure air tank, 
tansfer 
further details and 


192 KW G.E. Nordberg Unaflow unit: 15 x 
24 Nordberg poppet valve engine with 
floating pistons and Nordberg condenser, 
direct connected to G.E. AC Generator 
3/60/2300 volt with belted exciter and 
Will re-connect 240/840 /550 
volt 


500 GPM Worthington fire pump with 
75 HP motor 3/60/2200 volt, 1750 RPM 


100 KW G.E. AC Generator 3/60/2300 volt- 
257 RPM direct connected to Skinner auto- 
matic steam engine 


50 H.P. Western Electric slip ring motor 
1800 RPM 3/60/440 volt 


HOUSTON MACHINERY CO. 
612 Louisiana St. Houston 2, Tex. 


DIESELS 


ALL SIZES-TYPES 
A. G. SCHOONMAKER CO. 
50 CHURCH ST. PHONE WORTH 2-0455 


NEW YORK 7, N. Y. 


FOR SALE 


(—625 KW Allis-Chalmers 3/60/550 volt, 
RPM, condensing steam turbo generator 


exciter, switchboard, condenser and piping. 


i—500 KW Allis-Chalmers 3/60/480 volt—3600 
RPM condensing, exhaust steam turbo genera- 


tor with exciter and switchboard. 


i—300 KW Westinghouse—3/60/220-440 or 
— RPM, non-condensing turbo 
erator. 


{—250 KW 3/60/480 volt—i20 RPM—generator 
direct connected to Filer and Stowell—right 


hand full Corliss engine—22"x42”, 


with belted exciter. 


i—150 KW _ Allis-Chalmers 3/60/2300 volt—900 


RPM, belted generator. 


i—Casey-Hedges 84”x20” HRT boiler with 110 4” 
tubes and 42” smoke stack, approximately 80 


feet high. 

soteree-t HP to 200 HP. 
Transformers—i KVA to 200 KVA. 
Send us your inquiries. 


RALPH H. ROGERS & CO. 


306 Millsaps Building, Capitol and Roach Streets 


JACKSON 106, MISSISSIPPI 


BUSINESS ESTABLISHED 1898 


generator 
has belted exciter and complete switchboard. 

KVA Allis-Chalmers—3/60/240 or 480 volt 
—i50 RPM, generator direct connected to 400 
HP Ridgeway left hand steam engine—19°x28" 


3600 
with 


2300 
gen- 


Send for new list 


NEW and USED EQUIPMENT AVAILABLE 


for 
Power Plants, Sub-Stations, Transmission Lines and Construction 
to 


—APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED, TWO RECTOR ST., NEW YORK, N. Y. 


heater. 


WATER TUBE BOILER 


250 Horse Power Page Boiler, 200+ pres- 
sure, Fire Rite Stoker, pump and super 
Replacement cost $23,000.00—sell 
for small fraction. 


John E. Herron Coal & Coke Co. 


4610 West Race St., Chicago 44, Ill. 


Two new Clarage forced draft fans, 
Type W Design No. 2 Size 214, Motors, 
115 Volt D. C. Direct connected. 


Chicago Down-Draft Furnace Co. 


FRA 4450 
115 So. Clinton Chicago 6, Ill. 


FOR SALE 


AC and DC Motors 
USED 
Write for full particulars 


FS-802, Power 
330 West 42nd St., New York 18, N. Y. 


FOR SALE—REASONABLE 


60 HP Bolinder Diesel Engine 40 KW 3 
phase AC Generator 
16 HP Bolinder Diesel Engine 10 KVA 
single phase AC Generator 


BLOHM'S SERVICE, INC. 
520 Atlantic Ave., Brooklyn 17, N. Y. 


FOR SALE 


1—400 H.P. BUSCH SULZER ENGINE 
All with direct 


jon 3 h 


Diesel Engine Generator Sets 


1—200 H.P. FAIRBANKS MORSE ENGINE 
1—300 H.P. FAIRBANKS MORSE ENGINE 


Switchboard and other auxiliaries. 


For details write: 


P.O. Box 1153, 


cycle, 2300 volt A.C. Generators, Exciters, 


Lower Colorado River Authority 


Austin, Texas 


POWER © March, 1945 
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ADVERTISERS’ INDEX 


Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues. 


Aircraft & Equipment Corp. 
Alretool Mfg. 
Air-Maze 
Air Preheater Corp. 
Air Reduction Sales Co. 
Airtherm Mfz. Co 
Air Transport Ass’n of America for 
lIway Express Agency 

ax Flexible Co. 
Alco Products Div 
Aldrich Pamp Co.. 
Allen-Sherman-Hoff Co. 
Allis-Chalmers Mfg. Co..19, 50, 64-55, 157, 167 
Allpax Co. 
American Blower Corp. ........... 
American Bosch Corp 
American Brake Shoe Co. 
American Brass Co. 
American Chain & Cable Co. 
American Chimney Corp. 
American Coal Burner Co.. 


American Engineering co 24-25 
American Locomotive Co......... 206-207, 246 
American Metal Hose Branch 

American Pulley Co. 

American Pulverizer Co. 


Anchor Packing Co. ° 
Anderson Co., V. D 

Ansul Chemical for, Dugas Div.. 
Arkansas Fuel Oil 

Armstrong Cork Co 

Armstrong Machine Works. 
Arnessen Electric Co........ 
Associated Piping & Engrg 
Associated Valve & Engrg. Co 
Atlas Lumnite Cement Co 


Babbitt Steam Specialty Co. 
Babcock & Wilcox Co 


Bacharach Industrial Instrument Co. 
Badger Fire Extinguisher Co. 
Badger & Sons Co., E. B 

Bailey Meter Co. 

Baldwin De La Vergne Sales Corp 
Baldwin-Hill Co. 


Bartlett & Seow Co., C. O 
Bates Co., wy 


162 


Biddle Co., * James G 
Bigelow- Liptak Corp. 
Birch Archer Co 
Bird-White Co. 
Boller Tube Co. of America 

Bonney Forge & Tool Works 

Botfield Refractories Co 

Bowser, Inc. 


Bridgeport Brass 

Briggs Clarifier ( 

Bros Boiler & Miz. Co., Wm 

Brown Instrument Co. 

Buell Engineering Co 

Buffalo Forge Co 

Buffalo Pumps, Inc. 


Burgess-Manning Co. 

Burke Electric Co. 

Busch-Sulzer Bros.—Diesel Engine Co..... 
Bussmann Mfg. Co 

Butler Co 

Byron Jackson Co. s 


Canton Stoker Corp. 
Co, 


- 208 
.-314 


Chapman Valve Mfg. Co 

Chase Brass & Copper Co 

Chicago Metal Hose Corp . 

Chicago Pneumatic Tool Co............... 199 

Cities ervice oi 

Clark Brothers ‘ bd 

Cleaver Brooks Co.......... 

Climax Engineering Co...... 


Combustion Control Corp..... ous 
Combustion Engineering Co..... 

Condenser Service & Engrg Co............ 21 
Connery Construction Co 

Continental Foundry & Machine Co... 

Cooper Bessemer Cor 

Coppus Engineering 

Corning Glass Works. . 


Crane Packing 
Crocker Wheeler Electric Mfg. Co.. 
Cryer Trap & Valve Co. 

Cuno Engineering Corp 
Cutler-Hammer, Inc. 


Dampney Co. of America 
Darling Valve & Mfg. Co 
Dart Mfg. Co., E. M 

Davis Engineering Corp.. 
Davis Regulator 

Dearborn Co... 
De Laval Separator Co...... 
De Laval Steam Turbine hes 
Deming C 


Detroit Stoker © Co 
Diamond Power Corp. 
Dixon Crucible Co., Joseph 


Downingtown Iron Work 
Dura-Tred Co. 


Eagle Picher Sales Co 

Economy Pumps, Inc 

Eddington Metal Specialty Co 
Edge Moor Iron k ees 


Ehret Magnesia Mfc. Co.. 

Elastic Stop Nut Corp.. 

Electric Controller & Mfg. Co. 

Electric Fish Screen Co. 

Electric Storage Battery Co.. 

Electro Metallurgical Co..... 

Elgin Softener Corp. 

Engineer Co. 176 
Enterprise Engine & Foundry Co. 

Ernst Water Column & Gage 

Ess Instrument Co 

Eureka Packin 

Everlasting Valve Co 


Fairbanks Co. 

Fairbanks, Morse & Co 

Fairfield Engineering Co................. 232 
Coal Bureau 

Falk Corp. 

Farris Engineering Co. 

Fedders Mfg. Co 

Federal Telephone & Radio Corp. 

Fisher Governor Co. 

Fischer & Porter Co. 

Fiske Bros. Refining Co 

Flexitallic Gasket Co. 

Flexo Supply Co 

Flexrock Co. 

Flynn & Emrich Co. 

Foote Bros. Gear & Machine Corp. 
Foreston Coal C 

Foster Engineering Co 

Fostoria Pressed Steel Corp. * 
France Packing Co 

Frederick Iron & Steel Co 

Frick Co. 


Gardner-Denver Co. . 
Garlock Packing 
General Coal Co........... 
General Electric Co.. 
General Regulator Corp. 
Gifford Wood 

Gilmer Co., L. H., Div., U. 8. Rubber Co... 
Globe Steel Tubes Co 

Goetze Gasket & Packing Co. 
Golden-Anderson Valve Specialty Co.. 
Goodyear Tire & Rubber Co.. 

Goulds Pumps, Inc ene 
Graton & Knight Co................ 
Graver Tank & Mfg. Co. 

Graybar Electric Co 

Green Fire Brick Co., 

Greene, Tweed & © 

Grinnell Co 

Griscom-Russell Co.. 

Grove Regulator Co.. 

Gulf Oil Corp 

Gulf Refining Co. 


Hagan Corp. 

Hall Laboratories 

Haynes Stellite Co 

Hays Corp 

Hays Institute of Combustion 
Heacon, Inc. 

Heat Transfer Products, Inc..... 
Hendy Iron Works, Joshua. . 
Henszey Co, 

Hercules Float Works 

Hill Pump Valve Co...... 
Hoffman Specialty Co.. 
Holtzer-Cabot Electric Co. 
Homestead Valve Mfg. Co. 
Honan-Crane Corp. 

Hoopes Mfg. Co 

Huyette Co., Paul B..... 


Imperial Brass Mfg. Co 

Industrial Gear Mfg. Co 

Industrial Mineral wool Institute 
International Boiler Works Co. 
International Nickel Co 

Iron Fireman Mfg. Co 


Jenkins Bros. 

Johns-Manville, Inc. 

Johnson Service 
Jones & Laughlin Steel Corp 

Jones Foundry & Machine to. 


Keasbey & Co.. 
Keeler Co., E 
Kelite Products, 
Kellogg Co., M. W 

Kennedy Valve Mfg. 

Kennedy-Van Saun Mfe. Engrg Corp... 
Kewanee Boiler Corp. 

Kieley & Mueller, Inc 


Ladish Drop Forge Co 

Laminated Shim 
Leavitt Machine Co. 

Leeds & Northrup Co..... 

Lincoln Electric Co.. 

Linde Air Products Co. 

Link-Belt Co. 
Liquidometer Corp. .. . B18 
Lonergan Co., J. E 
Lubriplate Div., Fiske Bros. Refining Co.. 
Ludlow Valve Mfg. Co os 


Lunkenheimer Co. 58B-58C 


_ 
_ 
y Fyr-Feeder Spreader Stoker............ 310 
272 
138 
145 
315 
Coffin, Jr. Co., J. 8 195 191 
4 
252 
+4 231 
321 
253 
188 
ver 
j 881 
236 
Anaconda Wire & Cable Co...............177 
Belmont Packing & Rubber Co............ * 
Bernitz Furnace Appliance Corp.......... Jefferson Union 
133 
129 
289 
296 
; 234 
Breuer Electric Mfc. Co. 
Brickseal Refractory (Co. * 
285 
244 
-39 
210 
264 
Bu 229 
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MacMillan Petroleum Corp............... 183 . S. Gas 
Marsh Corp., James P. Standard Oil Co. of Ind............... ise Vikin 380 
Mason-N: n Regulator Co. Star Electric Motor Co.................. Vogt Machine 155 
Maxim Silencer Co com 
McAlear Mfg. Co......... Stephens-Adamson Mfg. Co.............. 163 
Sterling Engrg. & Mfg. Co... Wallace & Tiernan Products, Inc........ 
Midwest Piping & Supply Co......... sia ce Stock Engineering Co............ .320 Warren Steam Pump Co...............+: 292 
Minneapolis Honeywell Regulator Co...... 283 Strong, Carlisle & Hammond Co... -203 Watson Stillman Co...........-+..+++++ 
Monsanto Chemical Co................... 146 Sturtevant Mill * Wellman Co., S. K..... 
Murray Iron Works Co........... Sullivan Machinery Co................... 35 Western Chemicat CO... ° 
National Alroil Burner C 352 Wheelco Instruments Co............ 
Syntron Co. .......... Wheeler Mfg. Co., C. +222 
226 Terry Steam Turbine Co............... Wilson, homas C. 
Nordberg Mfg. 217. +‘Texas Co. ............... .-22-23 Wing Mfg. Co., L. J. 
Northern Equipment Thermix Engineering 259 Wolverine Tube 
Thermoid Rubber Div................ Wo Sons Co., T 
Nutmeg Chemical 322 ‘Timken Roller Bearings Wrigley Jr., Co., V 
Todd + Corp. Combustion Equip- 
Ohio Injector Co........... Tripp Metallic Packing Co.. 
Orr Sembower, $18 Troy Engine & Machine Co... . 
Youngstown Sheet & Tube Co........ oneens 
Union Asbestos & Rubber Co............. 
Union Carbide & Carbon Corp 
Penn. Flexible Metalic Tubing Union Chain & Mfg. Co........ Zallea Bros. & 


Pormutit Ce. ......... 


218, Back Coyer 


Philadelphia Gear Works 275 
Pipe & Tube Products, Inc............. 
293 
an r sbestos 7 
Plibrico Jointlese Firebrick 324 SEARCHLIGHT SECTION 
‘owelll Co., Wi... - i 
Power Engineering (Classified Advertising) 
Sowers equinter "gee CLASSIFICATION Page CLASSIFICATION Page 
Preferred Utilities Mfg. Corp............. 174 EMPLOYMENT SERVICES .................... 329 Hemphill & 
SELLING OPPORTUNITIES 330 
339 ., Howard Blaine.......... 
330 Keystone Power Plant Eq. Co............... 340 
Randolph Laboratories .................. * Aljon Electric Diesel 346 333 
American Air Compressor Corp............ 346 Kirk Co., ene 344 
ady Div.............-.. 309 Atlantic Transformer 345 Lower Colevade River Authority............. 349 
Reliance Electric ‘& Ener. 332 Maritime Switchboard 349 
Reliance Gauge Column, Co Berger Bros. Electric Motors, Inc............ 333 346 
ettler 
rew, Woltman oorhead-Reitmeyer Co. 
Chicago Down-Draft Co.. .346, 348, 349 Ga... 348 
Crawbuck Ce. 341 Penn Machinery Co. .... 
Diamond Calk & Horseshoe Co............. 349 . 348 
Douglass Co., Stephen 347 Rearick, Charles B.. 345 
asco Services, Inc.. ockfor ectric Eq. Co 
Electric Apparatus Repair 346 349 
Electric Motor & Repair Co................. 345 349 
342 Sundfelt Equipment Co.. 344 
Evangeline Pepper & Food Prod. Co....... 330 Superior Equipment Co.. 
ance Packing Co agner Co ‘ 
149 General Mchy. & 347 Walker & Forbes, Inc....... 348 
Sivyer Steel Cast’ ring 248 H & P Machinery Co Wilms, Weaver & Co...... 
SKF Industries ...... * Herron Coal & Coke Co., John E.......... 349 Wurth Electric Motor 347 
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‘Correct Water Supply 
_to Busy Boilers with 


Swartwout 
Feed 


® Positive, consistent feed water regula- 
tion helps keep busy plants like yours at 
top capacity these days. The Swartwout 
““S§-C” System has a sound record of trouble- 
free performance, assuring sensitive quick- 
acting control that protects your boiler from 
dangerous water stages. 


The thermo-hydraulic principle on which 
the Swartwout System operates permits wide 
leeway in the location of the two major ele- 
ments. They are connected through a single 
line of flexible tubing. Completely automatic 
regulation, requires little attention from op- 
erators, and practically no maintenance. 


Swartwout Feed Water Regulators are pleas- 
ing thousands of engineers by these features: 
(1) Simplicity of construction— avoids com- 
plicated adjustments. (2) Ruggedly built to 
operate under severe conditions. (3) Easily 
adjusted to varying conditions. (4) Easy to 


Regulators: (I)theGenerator, install on any boiler. 


placed on boiler drum pip- 
ing; (2) the Reguletor Velve, Write for Bulletin S$-20-D. 


placed anywhere convenient 
on feed water supply line. 


ou EQUIPMENT 


THE SWARTWOUT COMPANY 18511 Euclid Ave.. Cleveland 12, 
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You wouldn't 
tackle this job 
with a Blow Torch! 


Loop 850 Ibs. Press 
Temperature Made 
Molybdenum Steel 
Full Furnace Stress 


R. E. Burger Station of the Ohio Public Service Co. 
Trying to stress-relieve this main steam boiler mew processes and techniques for the prefabrication 


lead loop with a blow torch in the field would be of piping for higher pressures, higher temperatures 
ridiculous. and corrosive services. 


Grinnell provides the specialized shop equipment Contact Grinnell whenever piping plans call for 
to handle this class of work. Grinnell engineers and interpretive engineering, laboratory research and 
technicians have resourceful “know-how” gained shop fabrication. 
from long experience. By continuous laboratory GRINNELL COMPANY, INC, 
research and experimentation they are developing Executive Offices, Providence 1, R. I. 


whenever PIPING is 


Pipe Fabrication Plants: 
Providence, R. I. Atlanta, Ga. Warren, Ohio 


Branch Warehouses: 


Aclanta 2, Ga. Los Angeles 13, Cal. Providence 1, R. I. 
Charlotte 1, N. C. Minneapolis 15, Minn. St. Louis 10, Mo. 
Chicago 9, Ill. New York 17,N. Y. St. Paul 2, Minn. 
Cleveland 14,0. Oakland 7, Cal. San Francisco 7, Cal. 
hiouston 1, Tex. Philadelphia 34, Pa. Seattle 1, Wash. 
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Permutit protects plants against 
boiler-scale and corrosion! 


Today's heavy power output calls for full utilization of equipment. 
That’s where Permutit helps! 


Total solids in feedwater cause impaired operating efficiency, pos- 
sible shutdowns for repairs to boilers and steam lines. Permutit reduces 
and removes such solids before the water enters the boiiers. 


Permutit is the world’s largest manufacturer of water conditioning 
equipment. Permutit products include: Zeo-Karb* Water Conditioners, 
Hot and Cold Lime Soda Softeners, Spaulding Precipitators, Deaerating 
Heaters, Degasifiers, Silica Removal, Continuous Blowoff and Demin- 
eralizers that produce a low-cost substitute for evaporated water. 


Let Permutit help your plant to keep up the good work! Write for 
nformation to The Permutit Co., Dept. A, 330 West 42nd Street, 
ew York 18, N. Y. or Permutit Co. of Canada, Ltd., Montreal! 


* Trademark Reg. U.S. Pat. Off. 


GOOD WATER 
Bey UTIT for industry and 


the armed forces 


Permutit Zeo-Karb* H removes both hardog 


bicarbonate from water. Effluent contains no ¢ 
tants, is reduced in total solids. Alkalinity 
adjusted by mixing effluents from a Zeo-Katb 
and a sodium zeolite unit. 
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